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THE COMPTROLLER GENERAL
OF THE UNITED STATES

w;/ WASHINGTON, D.C. 20548

DECISION

FILE: B-199022 DATE June 19, 1980

37
TTER OF: Neal & Companv, Inc. DLGLG il
7%557F’ Z/: //eiacg&ffava&r&%;/ﬁzoV‘lfﬂiJZ

OIGEST:

Procurement by Kodiak Electric Association
using funds borrowed from Rural Electrifi-
cation Administration is neither Federal
procurement nor procurement involving Fed-
eral grant funds and, therefore, will not
be reviewed by GAO.

Dus?

Neal & company, Inc. protests the award of a contract
by the Kodiak (Alaska) Electric Association to Kenai Indus-
trial Mechanical Company in connectlon with a rural electri-
fication project. . :

We understand that the procurement is funded by a 4%6 Ce¢
loan from the REEEl Electrification Administration (REA),
and that the loan 1s repayable to REA. We do not review
such procurements since we view.them as being neither pro-
curements by or for an agency of the Federal Government
nor procurements by a Federal grantee. See Donovan Con-
struction Co., B-191721, May 12, 1978, 78-1 CPD 371, and
cases cited therein. :

The protest is dismissed..

jé»;, Milton J. Sccolar
General Counsel
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ijE‘Use of Computer Aids on Federel Projects ;'

By Ronald L. King, C.P.A.1

The General Accounting Office (GAO) has made a survey to determine
the extent that architectural and engineering firms providing design
services to Federal agencies use computer-aided techniques in the design.
process. While the 800 firms we surveyed were not selected on a statis-
tical sampling basis and the results of the survey should not be pro-
jected over the entire architect-engineer (A/E) community or even those
providing services to Federal agencies, the response--nearly 94 percent
(750 of 800)--was very good and we believe thet even the raw data will
be of interest to Federal agencies, the A/E community, and others.

In this paper we present the resulis of our survey. The reason for

~making the survey and its scope are discussed. The survey results pre-

sented provide some insight into the use of computer methods in the
design process, how computer services are provided, why computers are
used, which applications are currently being used, and which applica-
tions firms are planning to use in the near future.

BACKGROUND AND DEFINITIONS

'GAO has been looking at the use of computér technology in dbuilding
design since early 1976. Our initial effort explored the benefits of '
computer-asided building design (CABD), the prodlems and inhibitors

_slow1ng development, and the avenues for promocting the beneficial appli-~

cations of computer technigues. Our findings were presented in a Staff
Study, “Computer-Aided Building Design," LCD~T78-300, July 11, 1G78.

Our current work in this area concerns the problems experienced by A/E
firms using computer-aided techniques on Federal projects. This paper
discusses just onme aspect of this current work~-the resulits of our
survey of A/E firms. The findings of the entire project will be pre-
sented in & GAO report (anticipated issue date ~ June 1980).

In our survey we defined computer use as any and all applications of
computers to the design process. We excluded all accounting, fiscal and
personnel management uses. We used the term "design process" in its
broadest sense defining it as all functions or operations from program-~
ming and architectural conception through the preparation of working
drawings and construction specifications. For the purposes of our
survey, we also included computer aepplications in the construction
management area, although we recognized that most firms would not
normally consider such uses to be part of the "design process."

lSuPerv1sory GAO Auditor, Facilities Acquisition and Management Group,

Logistics and Communications Division, U.S..General Accountnng Office,

Washington, D.C.
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WHY WAS THE SURVEY .IADE?

"In our 1978 st:zeff study we commented on several factors which
practicing A/E's an:d experts in the field identified as having inhidbited
the development and. use of CABD technology in the United States. One of
these factors was Federal contracting policies and procedures. In view
of our findings thax Federal agencies, as building owners, could benefit
from the use of corzputers by A/E's performing work for them, we felt
this factor should e looked into to determine whether or not Federel
pOllCl€§/§§§ procedures do, 1n,fac§4 inhibit the beneficial use of com-
puter-aided methods py A/E firms working for Federal agencies. our
first step was to g=t & handle on the size &nd complexity of the problem,
and its significancs :

Very little inZTormation was available on who was using computer
aids and whether cocmputers were ‘being used more or less on Federal work.
Using normal auditi—g technigues, the collection of such data would have

. _been very costly anZ time consuming, making such an effort infeasible.

The only viable alternative appeared to be a questionnaire survey with
selective interviews to 1ldentify specific problems being experlenced by
firms working for Fz=deral agencies.

SCOPE OF SURVEY ' . | . e

 How many firms should be surveyed? We felt that we needed at least
200 responses to be able to draw any conclusions from the data. We were

’aware that architects and engineers, as a group, are not prone to

responding to questl onnaires. Assuming a 25 percent response rate we

gecided to send out 800 questionnaires.

Probebly the mcst difficult task regarding the use of the question-
naire was the develcpment of the mailing list. We recognized from the

. beginning that we would be unable to make a statistical sample. We did

not know exactly how many A/E firms actually did work for Federal agen-
cies each year. Using information available in GAO files for the Depart-
ment -of Defense, and information provided by nine other agencies, we

developed a list of 1,000 firms that had done work for Federal agencies

during 1976, 1977 and 1978. The problems with the list at this point
was it included very few addresses, as this information was not shown on
the records we were using. Using telephone books from the library, o
various books listing architectural and engineering firms, professional
society/essociation rosters, advertisements in .trade Journals, and per-
sonal contacts, we were able to obtain addresses for 800 of the firms

on our list. Since this was the number of questionnaires we wanted to
send out, we decided that it would be unproductive to continue the
search for more addresses.

DESIGNING THE QUESTIONNAIRE

Our main objective was to get a response that would provide us.
sufficient information to use for.programming our review of problems
experienced by A/E's using computers on Federal projects. Our secondar
objective was to keep the guestionnaire short and to the point in order
to facilitate-the accompllshment of our prlmary objectlve--an adequate
response. :

2 ’ King



' The questions wezre developed in close coordiﬂgtion between the audit
staff (accountants), our technical consultents (an architect and an
engineer), our syst=ms analysis staff (computer specislists), and a GAO
psychologist. A cozcerted effort was made to mzke sure that the ques-
tions were written s> that architects and engineers responding to the
guestionnaire could understand what we were asking. Before sending the
- questionnaire out, w= tested it on four design firms located in
Washington, D.C. Ttesse tests indicated some minor wording changes were
needed, and more imzortantly, that we could increase our response rate
with a little better format. With the help of the psychologist, we
reformated the questionnaire before mailing it out.

The results far exceeded our greatest expectations and hopes. Of
the 800 questionnaires mailed, T49 were returned completed, 1 firm
returned the questicnnaire stating they did not have time to respond,
and b4 questionnaires were returned undeliverable. That is about a 9k
percent response. '

RESULTS OF SURVEY

'A11 the guestionnaire responses were keypunched and placed into a
data base. We tabulated the responses and analyzed the data in a
variety of ways. Four of the responses were.received too late to be
included in the analysis. Therefore, most of the data below is based on
responses from T45 firms. : ' '

General Questions

The questionnaire had two parts. The first section asked questions
about the firm's general use of computers in the design process. In the
second section, questions were asked about the firm's use of computers
on & specific Federal project. ‘

Classificatiop of firms

Vhile a wide variety of firms responded, we grouped them under four
categories to facilitate analysis. Firms were classified as either
-architect, engineer, architect-engineer or other, as shown in Figure 1.

Figure 1. Classification of Firms .
Responding to Questionnaire

Type of firm " Number Percentage
Architects 186 25.0
Engineers ' . 200 26.8
Architect-Engineers 318 “h2.7
Other b1 5.5

. Total - Ths5 100.0
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" We asked firms whether or not fhey used computers in the.design
process, either through their own use or through their consultants.

The responses show that 567 firms or 76 2 percent indicated they did use
computers in the design vprocess.

Areas Where Comnuters Are Being
Used During the Design Process

Firms were asked what avplications are currently used and those
they plan to use by December 1980. The responses to these queétions
revealed no surprises. The results show & heavy use in the engineering
areas and very little for architectural applications. (See figure 2.)

Figure 2. Areas Where Firms are Using
and Where they Plah to Use .
"Computers in the Design Process

Number of Firms

' ) Additional .
L. Using, Planned Use L
"""" T (a/79) (12/80)
1. Structural engineering 322 30
2. Civil engineering 281 . 2k
- 3. ‘Mechanical engineering 276 o 33
k. Energy analysis 222 55
. 5. Electrical engineering . 180 ' "~ 50
6. Life-cycle costing 166 61
7. Specifications - - 140 100
8. Cost estimating S 137 71
9. ILighting analysis 130 48
10.. Comstruction management 119 29
11. Functional programming 76 38
12. Soil analysis 69 - T
13. Drafting 64 Y7
ik, Perspective drawing 29 24

15. Other areas 5 2

Why are computers used

We asked firms to indicate .the primary reason they used computers
in the design process. The results show that by far the primary reason
is to carry out tasks not practical using manual methods--242 firms

- 1listed this reason. To improve the quality of designs produced vwas &

distant second--115 firms indicated this as their primary reason. (See
figure 3.)

How are computer services provided

Responses indicate that firms generally provide computer services

by utilizing either commercial time-sharing service (266 firms) or their

L : King



own computer (252 firms). Other methods used are .commercial service
bureaus (170 firms), leased computer (68 firms), through consultants
(117 firms) end miscellaneous other methods (26 firms). . :

Figure 3. Primary Reasons Computers
' Are Used In Design

Type of Pirm

- Total N
. Rumber Architect- :
Reason of Firms  Architect  Engineer Engineer  Other
To carry out
tasks not prac-~
tical using : . :
manual methods ~2k2 . 21 95 111 - 15
To improve the
guality of o ‘
designs produced 115 12 34 66 3
To reduce costs :
of design 73 7 25 37 '
To speed up the : R ' : | _ :
design process ; T2 10 v 22 37 3
To .reduce the ’
- number of design- . . . _
errors A 10 1 1 8 0
To standardize : : : ,
methods 6 3 2 _ 1 0
In order to )
comply with build-
ing codes or pro- : 4
ject requirements L 0 2 ' 2 . 0
Other 1/ 18 5 6 s 2

;jAll 18 responses checking the other box listed two or more of the
specific reasons shown in the chart. No new reascons were introduced.

Use on Federal Projects’

-~

The questionnaire responses showed that computers were used in
‘some way on 65 percent of the T45 projects included in the survey. The
projects included various tyves as shown in Figure k.



Figure —. Breakdown of Federal.Proiééts Done by
Firms Responding to Questionnaire

Tvpe of Firm

Number _
o : of : Architect-
Type of Project Zrojects Architect Engineer Engineer Other

~

Office and general

purpose building 128 51 11 62 ‘ Y

Facility renova—. : ) :

tion 92 _ 29 22 RN 0

Special studies/

services : 75 - 13 27 21 1k

Storage/mainten- : o

ahce facility €9 12 .20 .35 2

Hospital/medical ‘

facility 63 "18 10 32 , 3
" Laboratory /educa- | -

tional facility 55 - 23 2 27 3
- Pollution control 43 - i | 26 | 13 3

Housing - 36 19 N b 0

Civil engineering =~ '35 oo 24 10 o

Utilities 29 1 15 9 i
;'Energy>cog§¢§yation 27 Z 3 11 : 12 oo 1
ﬂ Production plants 24 | 0 T 14 ‘ 3
" Misc. small build- ' |

ings 21 8 4 T 2

Water | : 18- 0 10 7 1
"Security ~ T 1 2 | y 0

Aerospace "5 0 :2 : 2 1

Detention centers 3 2 0 1 0

Other . _10 2 _3 _6 0

Totals o 183 199 317 u
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The computer was used on better than half the projects in each

category except for facility renovations. - The category with the highest
use was office buildings and general purpose buildings as was expected.
See figure 5 for complete breakdown. .

Figure 5. Use of Computer Methods

. on Selected Federal Projects

Tvpe
Office and General Purpose Buildings
Facilities renovations ’ -
Special studies and services
Storage and maintenance facilities
Hospitals and medical facilities
laboratories and educational facilities
Pollution control ‘
Housing
Civil engineering projects
tilities

Energy conservation

Production plants
Misc, Small buildings
Water projects

.Security vrojects

Aerospace and Air Defense facilities
Detention centers

- Other

Use of Available Computer

Methods on Federal Projects

Comnuter Methods -

Number Used Not Used
128 95 33
92 39 53
15 - 38 37
69 L 28
63 Ly 19
55 38 17
L3 24 19
36 27 9
.35 25 10
.29 19 10
" 27 15 12
2L 18 6
21 20 1
18 16 2
N 6 1
-5 5 -0
3 2 1
10 5 5

We compared the computer methods available to firms with the
We found that available
computer capability was not always used on the Federal projects included

“computer methods used on Federsl projects.

in the survey. For example, 177 of firms indicated they had capability
in computer-sided specifications’, yet only 55 firms used this capabllity

on Federal projects. Other applications we loocked at showed similar

usage experience. (See figure 6.)

King



Figure 6. Comparison of Computer Applications
Available to A/E's Awarded Federal
Contracts end the Appllcatlons they
Actually Used.

Number of Firms

Computer Avplication Aveilable Used
.Specifications ' 177 55
Cost Estimating - 198 : 67
Drafting _ 73 18
Life-Cycle Costing 281 ' 105
Functionel Progremming 81 - 11
Perspective Draving . 36 5

Reesons Computers Not Used

On those projects where computers were not used we asked for the
firm to indicate the reason. Computers were not used on 266 projects.
Figure T shows the reasons broken down by type of flrm



‘Figure T. Reasons Why Computers Were Not
Used on Federal Projects

Type of Firm

Total
C : Number of : Architect-.
Reason Projects Architect Engineer Engineer Other
Firm does not-
ordinarily use : :
computers 52 A 20 6 . 17 9
Work did not
involve aspects
where computer
is normally used 88 AT 35 ' 30 6
Work not suffi-
clently extensive
or complex to . .
require computer 97 18 32 43 L
Use of cbmputer
would have
created diffi-
culty in recover- )
ing costs under o
the contract - - L : 1 2 1 0
Other 16 2 6 8 0
No reason given 9 2 2 L 1
Number of projects
on which computers : :
were not used 266 60 - 83 103 20

. How Computer Costs Were
Iisted in Fee Proposeael

On those projects where computers were used we asked the firm to
indicate how they listed computer costs in their fee proposal. The
;results show that frequently computer costs are buried in either over-
heed or labor figures. Only 172 of 474 firms listed their computer
costs &s a direct costs. An additional 24 firms had these costs listed
as direct costs, but identified the cost by some label other than com-
puter services costs. (See figure 8.) '
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Note:

Figure 8. Listing of Computer Costs

in Fee Proposals .

Type of Firm

"Total

This was & '"check 211 that apply" question.

method is often used in fee proposals.

10

More than one

King

, Number : Architect-
Method Used of Firms Architect Engineer Engineer Other
Iisted as a |
direct cost
identified as
computer ser- '
vices cost 172 43 45 T5 - 9
.Listed as a
direct cost
" identified in
another way, . .
‘e.g. energy : g
analysis 2L 8 9 T 0
Buried in labor '
_figures L 24 18 50 2
SR ) . - A ’
Buried in over- »
head 219 62 50 98 9
Other 31 . T 11. 18 1
~Number of firms responding to this question: U7k firms.





