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  Technical Notes
This appendix discusses the study methodology as well as various other technical
aspects that the reader should consider when interpreting the data presented in this
report.  In addition to the current 1996 survey, the discussion includes the original
1988 survey, and the 1990, 1992 and 1994 surveys.  The following topics are covered:

♦ Universe and sample

♦ The surveys

♦ Data collection and response rates

♦ Item nonresponse

♦ Weighting

♦ Reliability of survey estimates

♦ Data considerations, definitions, and limitations

  Universe and Sample

  1988 Survey

The 1988 survey was designed to provide estimates for all research-performing
academic institutions, as defined in the National Science Foundation’s (NSF) Fiscal
Year (FY) 1983 Survey of Scientific and Engineering Expenditures at Universities and
Colleges.  The universe datafile for the 1983 expenditures survey included all
universities and colleges that offered a master’s or doctorate degree in science and
engineering (S&E), all others that reported separately budgeted S&E research and
development (R&D) expenditures of $50,000 or more, and all Historically Black
Colleges and Universities (HBCUs) that reported any R&D expenditures.  This
datafile represented the most recent available universe survey of R&D expenditures
at academic institutions.  The datafile contained a total of 566 institutions.

All HBCUs in the frame were included in the sample with certainty (N=30), and a
stratified probability sample of 223 institutions was selected from among the
remaining institutions in the frame.  These institutions were first stratified by
control (public versus private) and highest degree awarded in S&E (doctorate-
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granting versus nondoctorate-granting).  A minimum sample size of 25 was set for
each of the four resulting strata, and the remaining sample was allocated to strata in
proportion to the “size” of each stratum.  Stratum size was defined as the square
root of the aggregate R&D expenditures in S&E of the institutions in the stratum.
Academically administered Federally Funded Research and Development Centers
were excluded from this survey.  Within strata, institutions were sampled with
probability proportionate to size.  Again, size was defined as the square root of the
institution’s fiscal year 1983 R&D expenditures.

Following the selection of an initial sample of 253 institutions, NSF determined that
several of the sampled institutions were out of scope of the survey.  Out of scope
institutions included those in outlying territories, military academies, and three
highly specialized institutions considered inappropriate, given the nature of their
programs.  Elimination of these out of scope cases reduced the final sample to 247
institutions, of which 29 were HBCUs and 99 had (or were) medical schools.

Institutions in the sample accounted for more than 75 percent of all academic R&D
expenditures in fiscal year 1983 and encompassed at least 70 percent of the
spending in each major S&E discipline.  The sample represented a weighted
national total of 525 institutions.  The composition of this survey universe, by type
of institution, is shown in Table A-1.

  1990 Survey

The institution sample for the 1990 survey was the same as for the 1988 survey,
except for these two changes:

♦ The sample was updated to reflect recent R&D patterns as shown in NSF’s
fiscal year 1988 R&D expenditures survey, which collected expenditures data
for all institutions in the survey frame for the first time since 1983.  School-by-
school comparisons of these two databases resulted in the identification of 12

Table A-1.  Number of institutions in the survey universe of research-
performing colleges and universities:  weighted estimates, 1988

Institution type Total Non-HBCUs 1 HBCUs 1

 Public Private

Total 525            296            200            29            

Doctorate-granting: 293            190            100            3            

    Top 100 in research

       expenditures 100            69            31            0            

    Other 193            121            69            3            

Nondoctorate-granting 232            106            100            26            

1 HBCU refers to Historically Black Colleges and Universities.

SO U RCE:  National Science Foundation/SRS, 1988 Survey of Scientific and Engineering Research Facilities at Colleges and Universities.
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institutions whose 1988 R&D expenditures would have given them
substantially higher probabilities of selection than they had using 1983
expenditures.  These 12 institutions were made certainty selections for the 1990
survey.  Five were already in the sample, having been noncertainty selections
in the 1988 study; the other seven were added to the sample for the 1990
survey.

♦ One institution from the 1988 sample became out of scope when it distributed
its assets among other institutions in the same state system.  Therefore, this
institution was eliminated from the sample.

The same changes noted above produced a net increase of six institutions,
increasing the sample size to 253 in 1990.  The universe represented by the sample,
however, did not change.  The sample design for the 1990 survey is summarized in
Table A-2.

  1992 Survey

The institution universe and sample for the 1992 survey were the same as for the
1990 survey, except for three changes:

♦ Shortly after the sample for the 1990 facilities survey was selected, NSF
conducted a universe survey of all HBCUs and identified an expanded group
of 70 that reported separately budgeted R&D expenditures in S&E disciplines.
A sample of 46 of these 70 institutions was selected for the 1992 facilities
survey, with probability proportionate to size.  Size was measured as the
square root of the institution’s reported 1989 R&D expenditures (a minimum
size measure of $10,000 was used to afford the smallest institutions some
possibility of selection).

♦ The sample was expanded to include all institutions in the top 100 in 1988
R&D expenditures.  Only two institutions from this analytically important
category were not already in the sample, and they were made certainty
selections in 1992.

♦ To improve the precision of estimates for nondoctorate-granting institutions,
an expanded sample of 91 institutions in this category was selected (excluding
HBCUs, which were sampled separately).  The sample included all (10) public
institutions with 1988 R&D expenditures of $2 million or more, and all (11)
private institutions with 1988 expenditures  of $1 million or more.  Institutions
with R&D expenditures below these cutoffs were sampled with equal selection
probabilities.

Of the 91 sampled nondoctorate-granting institutions, nine were later determined to
be out of scope, since they reported in the 1992 facilities survey that they had no
S&E research space and also reported in the 1988 R&D expenditures survey (which
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provided the basis for the sampling frame) that they had less than $50,000 in
separately budgeted R&D expenditures.  The exclusion of these out of scope
institutions reduced the sample of nondoctorate-granting institutions to 82.  The
sample design for the 1992 survey is summarized in Table A-2.

  1994 Survey

The institution universe and sample for the 1994 survey closely matched the 1992
survey, with the following exceptions:

♦ The 1991 R&D expenditures survey information was used to generate the top
100 stratum.  Three institutions were added to the top 100 list, and three
institutions were moved out.  The expenditures data also were used to
calculate the measure of size for the doctorate-granting institutions.  The 1988
expenditures survey data were used to calculate size measures for the
nondoctorate-granting institutions, since subsequent surveys did not yield
complete information for the nondoctorate-granting institutions.

♦ Institutions expending less than $50,000 in R&D in S&E fields were removed
from the frame prior to sampling.  In 1992, they were selected with probability
proportionate to size and then excluded after contact.

♦ FICE codes were updated for 50 institutions. 1

♦ Six institutions were misclassified with the 1992 sampling list as nondoctorate-
granting, when in fact they did award S&E doctorates.  These misclassifications
were corrected.

♦ Random (rather than systematic) draws from the strata were employed.

♦ The HBCUs selected with certainty were redefined to include 28 from the 1990
list,2 plus all of the new institutions selected with certainty in 1992.  This meant
that a total of 33 HBCUs was selected with certainty and 12 others were
selected with probability proportionate to size.

Of the 314 sampled institutions, five nondoctorate-granting institutions were later
determined to be out of scope, since they reported no S&E research space.  The
exclusion of these out of scope institutions reduced the sample to 309.

                                                       
1 This is the Federal Interagency Commission on Education number assigned by the Department of
Education.  Numbers beginning with 66 are for accredited institutions which have not yet received a
FICE number.  These are identification numbers for the record file only.

2 One of the 29 HBCUs selected with certainty in 1990 was excluded because it had no current funded
R&D at the time the sample was taken.
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  1996 Survey

The institution universe and sample for the 1996 survey were the same as the
universe and sample from the 1994 survey.  No institutions were added, and none
was deleted.

Seven of the nondoctorate-granting institutions in the sample reported no S&E
research space in their survey response and were determined to be out of scope.
The exclusion of these seven institutions reduced the sample to 307.

The sample design for the 1990, 1992, 1994, and 1996 surveys is summarized in
Table A-2.  (See Appendix B for a list of 1996 sampled institutions.)

  The Survey Questionnaire

The 1996 survey questionnaire, reproduced in Appendix C, updated information
collected during earlier (1988, 1990, 1992 and 1994) surveys regarding several topics:

♦ The total net assignable square feet (NASF) of space in science and engineering
disciplines, and the NASF used for organized research;

♦ The total amount of space in all non-science disciplines, and an overall space
total across all academic disciplines;

♦ The amount of research space that is leased by the institution;

♦ The condition of research facilities in each S&E discipline;

♦ The adequacy of the current amount of research space, by S&E discipline;

Table A-2.  Number of institutions in the 1990, 1992, 1994 and 1996 samples of
research performing colleges and universities

Institution type Non-HBCUs HBCUs 1

Total Public Private

1990 1992 1994 1996 1990 1992 1994 1996 1990 1992 1994 1996 1990 1992 1994 1996

Total 224  257  265  254  138  157  161  156  86  100  104  98  29  46  44  44  

Doctorate-granting: 173  175  177  173  115  117  117  116  58  58  60  57  3  5  8  10  

    Top 100 in research
       expenditures 98  100  100  100  67  69  70  70  31  31  30  30  0  0  0  0  

    Other 75  75  77  73  48  48  47  46  27  27  30  27  3  5  8  10  

Nondoctorate-granting 51  82 2 88  81  23  40  44  40  28  42  44  41  26  41  36  34  

1 HBCU refers to Historically Black Colleges and Universities.

2 Sample initially included nine other institutions that were later classified as out of scope of the study.

SOURCE:  National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges and Universities.
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♦ The project costs, NASF, and sources of funds for major repair/renovation
($100,000 or more) and construction activities initiated in fiscal years 1994 and
1995 and scheduled for fiscal year 1996 or 1997;

♦ Expenditures for research facility repair/renovation projects in the $5,000 to
$100,000 range;

♦ The existence of an approved institutional plan that included deferred space
requiring repair/renovation or new construction;

♦ The number of years included in the plan;

♦ The estimated costs for needed repair/renovations and new construction, by
S&E discipline, that the institution was not scheduled to begin during fiscal
year 1996 or 1997;

♦ Scheduled expenditures in fiscal year 1996 or 1997 for construction and
repair/renovation of research laboratory animal facilities; and

♦ The status of the institutions relative to the cap of tax-exempt bonds (applicable
only to private universities and colleges).

In addition to collecting updated information on the above topics, the 1996
questionnaire expanded five questions to collect additional information that had not
been addressed previously.  The additional information included:

♦ the additional amount of space needed in a discipline if the current amount
was reported to be inadequate;

♦ the amount of space in a discipline that was scheduled to undergo major
renovation or replacement if any space in that discipline was reported to
require major renovation or replacement;

♦ the central campus infrastructure costs ($100,000 or more) scheduled for
repair/renovation or new construction in fiscal year 1996 or 1997;

♦ the central campus infrastructure costs for repair/renovation or new
construction that were needed but not funded; and

♦ the estimated costs not in an institutional plan for needed repair/renovations
and new construction, by S&E discipline, that the institution was not scheduled
to begin during fiscal year 1996 or 1997.

One new question was added to the 1996 survey that asked for additional
comments from the institutions.  The optional, open-ended question was designed
with two purposes in mind.  It allowed the institutions to:

♦ provide information that numerical data could not capture; and

♦ help identify new areas of concern relating to S&E research facilities which, in
the future, would assist in the development of new survey questions.
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Finally, the response categories for two questions were modified slightly in 1996
from previous years’ surveys.  The questions are about the adequacy of the amount
and the condition of S&E research space (see “Data Considerations” later in this
appendix for details).

  Disk-Based Survey

For the first time since the Facilities Survey began in 1988, institutions had the
option in 1996 of responding to the survey either on the printed questionnaire or
through a disk-based version of the survey.  Institutions were encouraged to utilize
the disk version, which contained their 1994 responses.  The disk version was
programmed to detect logic errors across the 1996 survey items, as well as
inconsistencies from the institution’s 1994 responses.

  Data Collection and Response
Rates

In August 1995 a letter from Neal Lane, Director of the National Science Foundation,
was sent to the president or chancellor of each sampled institution, asking that the
institution participate in the study and that a coordinator be named for the survey.
A letter of endorsement of the project signed by the heads of eight higher education
associations also was enclosed.  A few days following the two-week deadline for
returning the coordinator identification card, telephone follow-up was conducted
with all sampled institutions that had not yet identified a survey coordinator.
Survey materials, including both a printed survey and DOS-based disk survey, were
mailed to the coordinator in mid-October by Federal Express.  The questionnaire
and cover letter requested return of the completed survey by December 1, 1995.
Nonresponse follow-up began in mid-December and continued through March
1996.

As printed versions of the survey were returned, responses were entered on the
disk version to run the series of logic and arithmetic checks.  Responses returned on
the disk version were available immediately for analysis.  Telephone follow-up was
conducted with the institutions to resolve data inconsistencies discovered during
analysis.

The overall response rate for the 1996 survey was 97 percent, the highest response
rate ever in the survey’s history.  Response rates for the top 100 institutions and the
HBCUs were 100 percent, as Table A-3 indicates.
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  Item Nonresponse

After machine editing of questionnaire responses for completeness, internal
consistency, and consistency with data from previous questionnaires, extensive
telephone data retrieval was conducted to minimize the amount of missing or
otherwise problematic responses to individual questionnaire items.  As a result of
these persistent follow-up activities, most of the individual items had very low item
nonresponse rates.

One exception was the item (1a) on total academic space in all disciplines outside
S&E fields.  As in previous surveys, this item was difficult for some institutions to
answer and, though data retrieval was attempted, it had an unusually high
nonresponse rate (37 missing or 12 percent).  Items on the amount (Item 1),
adequacy or inadequacy assessment (Item 2), current condition (Item 3), completed
construction and repair/renovation (Item 4),  planned construction and
repair/renovation (Item 6), and additional need (Item 7) of research space had fewer
than 2 percent missing values in each field.

Missing values were imputed for questionnaire items that were involved in the data
analysis.  Missing data on total academic space outside S&E fields were imputed
based on the ratio of total academic space to total space in S&E fields.  In Items 2
and 3, reported percentages were converted to NASF based on the amount of

Table A-3.  Academic institution response rates, 
by category of institution:  1996

Institution type Number of institutions Response rate

and control Sample Respondents  

Total 307                 298                 97%              

Doctorate-granting: 178                 173                 97                 

    Top 100 in research
       expenditures 100                 100                 100                 

    Other 78                 73                 94                 

Nondoctorate-granting 85                 81                 95                 

Public 161                 156                 97                 

Private 102                 98                 96                 

H BCU s 1 44                 44                 100                 

1 HBCU refers to Historically Black Colleges and Universities.

SOURCE:  National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges 

and Universities.
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research space in Item 1.  In Items 4, 6 and 8 (on completed capital projects, planned
capital projects, and scheduled animal facility improvement), most missing values
involved either missing costs or missing NASF, but not both.  In these cases, the
missing data element was imputed from the reported element, using 1994 data on
average cost per NASF to estimate the one from the other.

Missing values that could not be imputed using the above methods were imputed
using a “hot deck” approach.  This involved imputing the missing value from a
“donor” institution that did provide the needed information and that was as closely
matched as possible to the institution with the missing information in terms of
control, type (doctorate-granting or nondoctorate-granting) and FY 1994 research
expenditures.

  Weighting

After data collection, sampling weights were created for use in preparing national
estimates from the data.  First, within each weight class, a base weight was created
for each institution in the sample.  The base weight is the inverse of the probability
of selecting the institution for the sample.  Second, because some institutions in the
sample did not respond to the survey, the base weights were adjusted in each
weight class to account for this unit nonresponse.  Finally, the weights were
adjusted again to bring the number of estimated institutions in accordance with the
known number of institutions in various categories.  For this final
“poststratification” adjustment, the institutions were classified by type (top 100 in
research expenditures, other doctorate-granting, nondoctorate-granting), control,
and HBCU status.  The poststratified weights were used to produce the estimates
shown in this report.  The weighting procedures were essentially the same as those
employed in the 1988, 1990, 1992 and 1994 studies.

  Reliability of Survey Estimates

The findings presented in this report are based on a sample and are therefore
subject to sampling variability.  Sampling variability arises because not all
institutions are included in the study.  If a different sample of institutions had been
selected, then the results might have been somewhat different.  The standard error
of an estimate can be used to measure the extent of sampling variability for that
particular estimate.

One of the ways that the standard error can be used is in the construction of
confidence intervals.  If all possible samples were selected and surveyed under
similar conditions, then the intervals of 2 standard errors below the estimates to 2
standard errors above the estimates would include the average result of these
samples in about 95 percent of the cases.  Since only one sample is actually selected
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and surveyed, the standard error must be estimated from the sample itself.  The
interval constructed using the estimated standard error from the sample is called a
95 percent confidence interval.  Estimated standard errors for selected statistics are
shown in Table A-4.

Table A-4.  Standard errors (S.E.) for selected estimates

 Nondoctorate
Total Doctorate-granting granting Public Private

 Total Top 100 Other       
research

Statistic Estimate S.E. Estimate S.E. Estimate S.E. Estimate S.E. Estimate S.E. Estimate S.E. Estimate S.E.

Total

research

NASF (in

thousands):
 
1988 112,062    1,864   107,443    2,004   80,627    1,419   26,815    2,109   4,619    437   82,384    1,627   29,678    868   
1990 116,327    4,054   111,166    4,062   81,659    1,327   29,508    3,574   5,161    485   86,880    3,538   29,447    1,591   
1992 122,015    4,079   117,373    4,185   87,508    0   29,865    4,185   4,642    316   90,815    3,612   31,200    969   
1994 127,369    2,885   121,930    2,766   90,974    0   30,865    2,766   5,439    372   91,723    2,163   35,645    1,569   
1996 136,480    1,467   130,684    1,384   98,273    0   32,411    1,384   5,797    381   98,958    1,665   37,522    1,493   

Difference:
 
1990 & 1988 4,265    3,586   3,723    3,659   1,032    3   2,693    3,659   542    205   4,496    3,026   -231    1,385   
1992 & 1990 5,687    6,239   6,207    6,404   5,849    1,327   358    6,412   -519    481   3,934    6,246   1,753    1,200   
1994 & 1992 5,354    4,996   4,557    5,016   3,466    0   1,091    5,016   797    488   908    4,210   4,445    1,844   

1996 & 1994 9,111    3,237   8,754    3,093   7,299    0   1,455    3,093   358    532   7,235    2,730   1,877    2,166   

Repair/
renovation
Cost (dollars
in millions):

1988 838    60   793    58   596    10   197    59   45    8   436    38   402    27   
1990 1,010    265   979    264   483    12   496    259   30    15   699    266   311    18   
1992 825    40   794    38   632    0   161    38   32    9   449    41   376    15   
1994 837    45   803    44   623    0   180    44   34    5   522    41   315    21   
1996 1,058    48   981    47   755    0   226    47   77    21   496    35   562    40   

Difference:

1990 & 1988 172    269   186    267   -113    18   299    261   -15    22   263    265   -91    35   
1992 & 1990 -185    269   -185    267   150    12   -355    262   2    39   -250    270   65    38   

1994 & 1992 12    60   9    58   -9    0   19    58   2    10   73    58   -61    26   
1996 & 1994 221    66   178    64   132    0   46    64   43    22   -26    54   247    45   

Repair/
renovation
NASF (in
thousands):

1988 13,431    1,305   12,841    1,345   9,124    304   3,717    1,299   590    90   8,745    1,196   4,685    528   
1990 11,449    576   10,993    488   7,781    179   3,212    464   456    229   8,223    473   3,226    237   
1992 8,606    657   8,344    624   5,622    0   2,722    624   262    81   5,420    613   3,187    180   
1994 9,134    632   8,811    611   6,028    0   2,783    611   323    79   6,011    496   3,123    320   
1996 13,122    758   12,364    746   8,758    0   3,606    746   758    113   6,839    498   6,282    681   

Difference:
 
1990 & 1988 -1,982    1,343   -1,848    1,252   -1,343    351   -505    1,276   -134    251   -522    1,233   -1,459    384   
1992 & 1990 -2,841    928   -2,649    914   -2,159    179   -490    841   -194    228   -2,804    788   -38    328   
1994 & 1992 528    912   467    873   406    0   61    873   61    113   591    789   -64    367   
1996 & 1994 3,988    987   3,553    964   2,730    0   823    964   435    138   828    703   3,159    752   

KEY: "NASF" =  net assignable square feet

SOURCE:  National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges and Universities.
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Table A-4.  Standard errors (S.E.) for selected estimates (continued)

 Nondoctorate-
Total Doctorate-granting granting Public Private

 Total Top 100 Other       
research

Statistic Estimate S.E. Estimate S.E. Estimate S.E. Estimate S.E. Estimate S.E. Estimate S.E. Estimate S.E.
New
construction
cost (dollars
in millions):
 
1988 2,051    73   1,888    72   1,599    64   288    53   163    19   1,355    36   696    75   

1990 2,464    128   2,315    131   1,558    34   757    114   150    56   1,727    108   738    62   

1992 2,975    150   2,847    164   2,022    0   826    164   128    99   2,020    110   956    87   

1994 2,859    195   2,766    190   2,076    0   690    190   92    42   2,063    157   7,996    110   

1996 2,767    240   2,437    99   2,007    0   430    99   330    189   1,872    251   895    58   

Difference:
 
1990 & 1988 4,114    140   427    128   -41    83   469    127   -13    60   372    102   42    84   

1992 & 1990 511    231   532    249   464    34   69    233   -22    116   293    165   218    115   

1994 & 1992 -116    246   -81    251   54    0   -136    251   -36    107   43    192   -160    140   

1996 & 1994 -92    309   -329    214   -69    0   -260    214   238    194   -191    296   99    124   

New
construction
NASF 
(in thousands) 

1988 9,922    387   8,908    401   7,261    215   1,647    407   1,014    117   7,344    223   2,578    271   

1990 10,647    851   9,840    776   6,073    86   3,747    747   807    337   8,115    805   2,532    153   

1992 11,817    816   11,022    1,000   6,972    0   4,050    1,000   795    225   8,268    7,857   3,549    230   

1994 11,056    974   10,538    902   6,851    0   3,687    902   518    265   8,253    892   2,803    342   

1996 9,521    762   8,818    679   6,427    0   2,391    679   703    278   6,838    788   2,683    143   

Difference:

1990 & 1988 726    903   932    765   -1,188    242   2,120    881   -207    366   771    772   -46    244   

1992 & 1990 1,170    1,508   1,181    1,659   899    86   283    1,633   -12    419   152    1,415   1,017    282   

1994 & 1992 -761    1,271   -484    1,347   -121    0   -363    1,347   -277    348   -15    1,170   -746    412   

1996 & 1994 -1,535    1,237   -1,720    1,129   -424    0   -1,296    1,129   185    384   -1,415    1,190   -120    371   

KEY: "NASF" = net assignable square feet

SOURCE:  National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges and Universities.

Table A-4.  Standard errors (S.E.) for selected estimates (continued)

 Suitable for
sophisticated Effective for most Needs limited Needs major

research purposes repair/renovation repair/renovation

Statistic Estimate S.E. Estimate S.E. Estimate S.E. Estimate S.E.
Amount of research space
(NASF in thousands):
 

1988 26,793       836         41,114       1,175         26,264       646         17,702       397         

1990 30,135       1,239         41,072       1,794         27,047       914         18,073       983         

1992 32,723       1,356         42,306       1,846         27,620       1,106         19,370       607         

1994 33,743       1,078         41,904       1,017         29,700       1,004         22,021       770         

1996 50,816       1,181         59,970       1,311         25,195       456         

KEY: "NASF" = net assignable square feet

SOURCE:  National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges and Universities.
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The standard errors for this study were estimated using a replication method called
the jackknife repeated replication method.  Using this method, the full sample is
divided into 13 replicates, and estimates are produced for each replicate.  The
variability among these replicate estimates is then used to estimate the standard
error.

  Data Considerations, Definitions,
and Limitations

In addition to sampling errors, survey estimates can be adversely affected by
nonsampling errors.  Errors of this type include those resulting from reporting and
processing of data.  In this survey, extensive follow-up with respondents was used
to ensure that the data were as accurate as possible.  This follow-up included cross-
year review that verified inconsistencies between the current and previous
questionnaires.

  Research Square Footage

In the 1994 survey, research was defined more broadly than in previous years, and
this definition was continued in 1996.  However, this change in definition has had
little effect on how institutions actually reported S&E research space.  Like the
definition used in previous years, the 1994 definition included all R&D activities
that are separately budgeted and accounted for.  Unlike the previous definition, the
1994 definition also included departmental research that was not separately
budgeted.  Conversations with respondents from earlier surveys revealed that some
departmental research had been included; thus, the current definition of research
reflects what many institutions had been reporting all along.

In 1996, for the first time the survey included a definition of “net assignable square
feet” (NASF).  NASF was defined as the sum of all areas (in square feet) on all floors
assignable to, or available to be assigned to, an occupant for specific use, such as
instruction or research.  It is unlikely that this inclusion had any effect on trends in
this item.

Institutions’ facility recordkeeping systems vary considerably.  In general, most of
the larger institutions have central computerized facility inventory systems, often
based on space surveys conducted specifically for OMB Circular A-21.  Many
institutions with smaller research programs are not required to calculate square
footage for OMB Circular A-21, and do not maintain databases that can provide
such information.  These institutions had to calculate or estimate square footage
information specifically for this study.
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  Condition and Adequacy of Research Facilities

Questions eliciting assessments of the condition of S&E research space or its
adequacy are by their very nature subjective.  Two persons may make different
assessments of the same facility or have different opinions of what is required in
order for a facility to be suitable for a particular type of research.  Despite the
subjectivity involved, these items do capture an overall picture of the current status
of facilities.

In 1996, the wording and response choices of the questions assessing both the
condition of the institution’s S&E research space and its adequacy were altered
slightly from that used in previous years.  Respondents were given only three
possible choices for evaluating the adequacy of the amount of S&E research space:
adequate, inadequate, or not applicable.  Five choices had been provided in 1994.
Response possibilities for assessing the current condition of S&E research space
were reduced from six choices in 1994 to four in 1996.  Thus, percentage changes on
these two items must be interpreted with some caution.

  Capital Projects Involving Research Facilities

Few institutions maintain information on construction and repair/renovation
projects specific to research facilities.  Many capital projects involve both research
and nonresearch space.  When a project was not exclusively for research,
institutions had to estimate the proportion of the project that was related to
research.

For projects taking more than one year to complete, institutions were asked to
allocate the project to the fiscal year in which actual construction activity began or
was scheduled to begin.

Because institutions use different dollar values to identify “major projects,” this
survey established a guideline to ensure consistency of reporting.  As in previous
cycles of the survey, projects with costs of $100,000 or more associated with research
facilities were included.  In 1992, 1994 and 1996, the surveys also had a separate
question about costs of repair/renovation projects in the $5,000 to $99,999 range.

  Dollar Amounts:  Current Versus Constant Dollars

In 1994, for the first time, capital project dollar amounts were reported in both
constant and current dollars.  Both sets of numbers were included in the body of the
report but discussion was limited to 1993 constant dollars.  The 1996 report also uses
both constant and current dollars but the reporting of these two figures differs from
the 1994 report.  Tables in the body of the report are presented in 1995 constant
dollars; tables in Appendix F, “Detailed Statistical Tables,” are in current dollars.

As in 1994, dollar amounts in 1996 were adjusted using the Bureau of the Census’s
Composite Fixed-Weighted Price Index for Construction.  Unlike a more general
index, this construction index closely tracks inflation within the construction
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industry.  This index reflects only changes in prices and is unaffected by changes in
the mix of construction projects during any given year.

Constant dollar tables in the 1996 report cannot be compared to constant dollar
tables in the 1994 report.

Specific adjustments used for each of the fiscal years are presented in Table A-5.

  Cost per Square Foot Data

The study did not collect unit cost data for individual construction or
repair/renovation projects.  It collected only the aggregate research-related costs
and the aggregate research space involved in all projects begun during specified
periods.  These aggregates can be combined into indices of average cost per square
foot, which are useful in tracking broad cost trends over time.  However, they are of
little practical value as guidelines for project planning.  By all accounts, unit costs
for both construction and repair/renovation projects are highly variable, depending
on the specific requirements of the particular project and on many other factors as
well (e.g., geographic region of the country).  Such differences, which are of crucial
importance in project planning, are obscured in the kinds of multiproject averages
that can be constructed from this study’s data.

  Deferred Capital Needs

The 1996 survey added several questions in an effort to derive estimates of the S&E
research facilities’ needs of research-performing institutions.  In 1994, institutions
were asked to report on deferred construction and repair/renovation projects that
were included in an approved institutional plan.  In 1996, institutions reported
separately the construction and repair/renovation costs for projects included in
such plans, as well as for projects not included.  In addition, institutions were asked

Table A-5.  Composite Fixed-W eighted Price Index
for Construction inflation adjustments

  
Average Composite

Fiscal year Fixed-Weighted
Price Index for Construction 1

 
1986-1987 1.253
1988-1989 1.166
1990-1991 1.126
1992-1993 1.081
1994-1995 1.000

1 The index for the second year was used in all calculations that spanned two fiscal years

SOURCE:  National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at 

Colleges and Universities.
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to report their estimated central campus infrastructure needs, separately for
construction and repair/renovation, and for both those in plans and those not in
plans.  This provided a more complete estimate of deferred capital projects.

In addition to this estimate of research facility needs based on institutions’ reports of
the S&E research construction and repair/renovation projects that had been
deferred, the 1996 survey made additional efforts to measure this need.  If
institutions indicated that they had an inadequate amount of S&E research space in
any given field (Item 2), they were asked to indicate the additional space needed.
Institutions also were asked to report either the amount or percent of that space that
was funded and scheduled to undergo major renovation or replacement (Item 3).  It
was thus possible to derive estimates of the amount of additional space needed and
the amount of repair/renovation needed and not scheduled.  Average construction
and repair/renovation costs per square foot were used to derive another dollar
estimate of research facility needs.

Both of these approaches, based on different assumptions, are believed to provide
conservative estimates of the research facility needs of research-performing
institutions.
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