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‘This is our report on the emphasis needed on
Government's efforts to standardize data elements
for computer systems.

Our review was made pursuant to the Budget and Account-
ing Act, 1921 (31 U.S.C. 53), and the Accounting and Audit-

ing Act of 1950 (31 U.S.C. 67).

Copies of this report are being sent to the Director,
Office of Management and Budget; the Director, National
Bureau of Standards; and the heads of all other Federal

departments and agencies.
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WHY THE REVIEW WAS MADE

GAO made this review to assess pro-
gress being made under the Federal
program to standardize data elements
and codes used in computer opera-
tions.

Such standardization could help re~
duce high costs of Federal computer
operations by eliminating unnecessary
duplication and incompatabilities in
collecting, processing, and dissemina-
t1ng data. ‘

EHWHNWS.NW)CGM215T0MS

The Government is spendvng billions
of dollars yearly to manage, support,
and maintain 6,200 computer systems.
Despite advances in computer tech-
nology, most data is exchanged be-
tween Federal agencies in hard-copy
form (paper). (See p. 7.)

Data collected fbr computer-based
systems can be used in many ways.
Once collected and deposited in a
Federal computer system, it can be
transferred from one agency to
another. Rarely is data trans-
ferred in total to another Federal

‘computer system. However, it can be

‘transferred if originally collected
and recorded in a standardized,
agreed-upon fash1on (See p. 5.)
After the co]1ector has converted
data to machine-readable form, it
can be exchanged automatically by
magnetic tapes, punched cards, stor~
age disks, computer and communica-
tion networks, and so on.
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However, before machine-readable
forms can be used in the exchange
process, the data must be given a
standard description, identification,
and code.

Data transferred between Federal
agencies should be handled in
machine-readable form, whenever pos-
sible, to take advantage of this
method's speed and accuracy, to re-'
duce costly paperwork, and to reduce
duplicate and unnecessary data col-
lection,

A Government-wide data standardiza-
tion program was begun in 1965 by
the then Bureau of the Budget to
achieve the greatest practicable de-
gree of uniformity of information
used among and within data systems.
(See p. 10.)

Since that date, Federal efforts to
standardize data elements and codes
have been slow and not very success-
ful. The Office of Management and
Budget (OMB) has given Tow priority
and limited resources to the stand-
ardization program and, consequently,
has formulated and approved few data
standards for “;vernment-wide or
programwide use. (See p. 14 )

As a result, the 1n1t1at1ve for de-
veloping, implementing, and using
data standards has been left to in-
dividual Federal departments.

- Before agencies will commit resources

to the standardization program,

+




greater central guidance is needed

so that their products can be made - .-
comparable and applicable Government—
wide.

The President transferred responsi-
bility for this program to the
Secretany of Commerce in May 1973

In November 1973, after GAOQ comp1eted
its review, the Secretary of Commerce
issued a policy directive which
clarified and changed the management
and operation of a standards program
for data elements and codes, (See

p. 17. )
S1gn1f1cant policies established
under the new directive dinclude:

-~Clarification of terms and new
terms to describe data standards.

-~Two additional types of standards.

-~Priorities for ranking types of
standards.

~~Respons1b111t1es of the Department
of Commerce and other departments
and agencies.

Issuance of this new policy directive
is a step in the right direction and
should help the data standardization
program. However, GAO does not fore-
see a significant amount of automated
exchange until Commerce takes addi-
tional measures to see that this
policy is effectively implemented.

RECOMMENDATIONS

To accelerate deve]opment‘and use
of standard data elements and codes,
the Secretary of Commerce should:

~-Determine where standards would
 be most beneficial and establish
standardization priorities.

. report.

--Issue policy delineating accepted
theory and terminology and provide
for preparation of guidelines,
methodoTogy, and criteria to be
followed by agencies in their
standardization efforts.

-~Assign to specific agencies re-
sponsibilities for developing
standard data elements and codes
in specified areas.

--Monitor implementation of data
standards to insure their uniform
adoption and use. (See p. 33.)

AGENCY ACTION AND UNRESOLVED ISSUES

The Secretary of Commerce in February
1974 said the Department considers
standards for data elements and
representations to be one of the
highest priorities within the Federal
processing standards programs.

The Secretary pointed out that its
recently approved regulation estab-
Tishing a Government-wide program for
data element standardization embodied
recommendations contained in the GAQ
(See p. 33.)

Commerce noted that early responses
to the new directive are favorable,
but success of the standards program
is dependent on support and coopera-

“tion from other Federal departments

and agencies. GAO agrees that Com-
merce needs agency help and support
and is sending a copy of this report
to each Federal agency head along
with specific suggestions which
should help the Departmunt of Com-
merce in its data standardization
program. (See p. 34,)

MATTERS FQR CQNSIDERMTIUN BY THE
CONGRESS

f GAO‘is,senQingﬂthis report to the

Congress because of:

2 -

--Continuing congressional interest
in the management and use of com-
puters.

--The necessity for déveloping stand-
ard classifications for information

ear [2]

to meet the needs of all branches
of GQVernment :

“;-—The specific interest of the Joint
Economic Committee and the House
Committee on Government Operations.
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CHAPTER 1

INTRODUCTION

-Although Federal agencies need current and accurate
information, collecting raw data and converting it into
machine-readable form is expensive and time consuming when
done manually. The National Archives and Records Service,
General Services Administration (GSA), has estimated the
cost of Federal data collection activities to exceed $5 bil-
lion annually.

As more Federal information systems are autométed, it
becomes apparent that computer-based systems offer their
users a great opportunity to make many uses of data collected.

Rarely is data transferred in total to another Federal
computer system. However, data can be transferred if orig-
inally collected and recorded in a standardized, agreed-upon
fashion.

When more than one agency needs the same data, that
which is already collected and deposited in one Federal com-
puter system can be transferred to another, eliminating the
need to duplicate the collection and conversion process.
Once the data has been converted to machine-readable form
by the original collector, this data can be exchanged auto-
matically in the form of magnetic tapes, punched cards,
storage disks and so on. Such exchanges are especially
desirable when data can be put directly into another
computer-based data system.

We recognize that other standardization efforts (such
as hardware, software, and application) may be needed before
a completely automated exchange can take place in all circum-
stances. Pending the completion of those efforts, however,
the data standardization program can make significant ad-
vances. The direct input of da*a into another system can
be effectively accomplished only if both systems use the
same data codes, which is unlikely so long as agencies de-
sign and operate information systems independently. There-
fore, data standards must be developed for intersystem use.




DEFINITIONS

A data element is a group of informational units which
has a unigue meaning based on a mnatural or assigneq relation-
ship and subcategories (data items) of distinct units of
value. A data code may be the number, letter, symbol, or
any combination of these used to represent a data element

or item.!

Data standards or standardized data elements are de-
scriptions, -identifications, and rules, established by
authority, for using data elements. For example, standard
codes have been established for the States, as shown in the

following example.

Data element Standardized codes

Alphabetical Numerical
code code
State of
residence:

Alabama AL 01
California CA 06
New York NY 36
Wyoming WY 56

EXAMPLE OF PROBLEM WITH
NONSTANDARDIZED CODES

Communication barriers resulting from differing agency
codes make it difficult and often impossible to comnsolidate
data from different information systems. For example, the
Civil Service Commission (CSC) found that agencies coul@ not
economically and accurately comply with its seemingly simple
request for the total number of Government employees of each
sex. ;

Agencies were asked to code males "1" and females man
and to provide the data on magnetic tape. That data was
readily available, but the agencies defined and coded the

1The definitions for data elements and codes as contained in
an Office of Management and Budget (OMB) circular were re-
vised by The Naticnal Bureau of Standards (NBS) in November
1973. ‘ T

.through a costly manual operation to convert the nonstandard |

while the example on page 9 shows how  standard data could

data differently. For example, agency A combined sex data
with education data, agency B combined sex data with marital
status data. Agency C simply recorded Mr., Miss, Mrs., and
Dr. It arrived at sex statistics by assuming that all or
most doctors were male.

CSC could not obtain the data it needed without going

data. As a result, CSC initiated a program to standardize |
data in the Federal personnel systems.

The example on page 8 shows the problems encountered,

have removed the barrier and provided a greater capacity
for exchanging data between systems.

FEDERAL AGENCIES EXCHANGE DATA
PRIMARILY IN HARD COPY '

In fiscal year 1971 GSA completed a survey of 14 civil
departments and agencies to measure existing and potential
needs for data exchange as a basis for designing nationwide
communications networks and systems. The information col-
lected identified how reports were exchanged (manualily or
in machine-~readable form).

Federal agencies have made little progress in exchang-
ing data in machine-readable form for direct input to com-
puters. The vast majority of the survey reports--52,200
of 54,000, or 97 percent--were exchanged in hard-copy form
(paper). Of the remaining 1,800 reports, 1,250 were sent
in an automated form (punched card, magnetic tape, and so
on) and 550 were partially automated.

The departments and agencies reported that they planned
to automate 1,200, or only 2 percent, of the hard-copy re- ;
ports identified in the survey. Most of the reports to be ﬁ
automated were intradepartmental.

T EETIEITE



DATA STANDARDS FACILITATE DATA EXCHANGE

UNCOORDINATED DATA DEVELOPMENT INHIBITS DATA EXCHANGE

AGENCY A AGENCY B v AGENCY C

AGENCY A AGENCY B AGENCY C
DATA B < DATA
8 EXCHANGE EXCHANGE
Al 1
; e DATA ST | L DATA DATA
. } o {
T 59 1] e - | o] . DATA_ L DATA
(') l ' g | | 3 ¥ EXCHANGE : : EXCHANGE 2
N AY
Bi, b ‘lﬂ_l: 1
F N IIRRE
! , i , g
by patat e E M DATA DATA
DATA BASE '  DATA BASE  DATA BASE ‘ Y Y _DATA :2[53'2 i]
CODE - "CODE CODE . Male 1
Male~college 1 Married=male A Male Mr Female 2.
3 graduate : , -
4 ; , . Female Mrs ) o : o 3
Male=other 2 Martied - female B Miss This example shows that, when data elements and codes are standardized,
_ - the data can be easily exchanged between computer systems in machine-
Female-caltege 3 Unmarried-male C readable form.
graduate Other Dr
Female - other 4 Unmarried-female D

This example shows that the data elements and codes on the {
sex of government employees was not standardized and pre-

vented CSC from interchanging this data in low-cost,
machine-readable form.




CHAPTER 2

- FEDERAL EFFORTS TO

"éTANDARDIZE'DATA'ELEMENTS'AND"CODES

" 'EVOLUTION OF FEDERAL PROGRAM

In March 1965 the President of the United States ap-
proved and sent to the Congreéss a report on tha Government's
management of automatic data'processing (ADP). The compre-
hensive study by OMB, formerly the Bureau of the Budget,
covered various. aspects of ADP selection, acquisition, and
use, including the need to develop data standards.

The study recommended that OMB assume overall leader-
ship of a program to standardize common Government data
elements and their codes. Our report, '"Management of Auto-
matic Data Processing Facilities in the Federal Government"
(B~115369, Aug. 31, 1965), agreed with that recommendation
but pointed out that the standardization efforts involved
interplay of data systems in Government, industry, and
agency ADP efforts and would require much more central au-
thority than OMB could provide. We felt that a central
office in the Office of the President, which would have ap-
propriate authority and responsibility for providing ADP
management coordination, was needed to improve the standard-
ization efforts.

In March 1965 OMB issued Circular A-71, delineating
executive branch responsibilities for administering and man-
aging ADP activities. OMB retained responsibility for sup-
porting the development and use of standards for data common
to the executive departments.

The Brooks bill (Public Law 89-306) was enacted in
October 1965 to provide for the economical and efficient ac-
quisition, operation, and use of ADP equipment by Federal
agencies. Citing this law as a basic authority, OMB issued
Circular A-86. on September 30, 1967, to initiate a formal
program for standardizing data elements and codes used in
computer-based information systems.

10

OBJECTIVES OF FEDERAL PROGRAM

‘The objectives of the program, as set forth in the
circular, were to achieve the greatest practicable degree of

uniformity of information used among and within data systems
and to:

~-Help summarize and exchange information.

--Help review and analyze budget processes and programs
concernlng more than one agency,

--Promote systems integration for communicating infor-
mation among data systems without 1nterrupt1ng the
process for translations or conversions.

--Contribute to improving the products and effective-
ness of data systems.

RESPONSIBILITIES FOR

DATA STANDARDIZATION PROGRAM

Circular A-86 allows for the following three types of
data standards for the Federal Government.

”-—Federal general use

Standards (such as for countries, states, counties,
places, organizations, * * * and elements of time)
for general use by most agencies in connection
with an extensive number and variety of related

or unrelated data systems and programs.

"--Federal'program use

Standards for use in particular related programs
concerning more than one agency. Examples are
elements and codes usually limited to use in
weather, personnel, supply, and other similarly
unique systems. In these cases, the same source
data often are used by several agencies and ag-
gregation and exchange of 1nformat10n on a program
basis are the rule :

11
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s"..Agency standards _«f’

Standards limited for use within the programs of
a particular agency and either not applicable to
or not yet incorporated into a Pederal standard."

The responsibilities for, and participation in, developing
these three types of standards are listed in the following
table. ‘ ~

Federal Federal
general program Agency
Types of actions use use ‘'standards
Provide
leadership in
program o OMB OMB OMB
Arrange for develop- OMB or
ment and maintenance , program
of standards OMB agency  Agency
Develop standards Government Interagency
task force effort Agency
Approve standards OMB " Program
agency  Agency
Maintain standards Agency named Program
by OMB agency  Agency
Publish standards NBS Program
: agency  Agency
Register standards NBS Program
' agency Agency
Publish and maintain NBS and
register \ NBS NBS agency
Evaluate and approve
requests for excep~ -
tions and deferments . -OMB Program - Not appli-
of standards agency cable
12

C?rcu}ar A-86 also directed that OMB prepare guidelines
and cr;@erla to assist agencies, task forces, and equivalent
groups in developing standards.

Federal departments and agencies were instructed to:
--Keep OMB informed on the progress and results of

efforts to develop, announce, implement, and maintain
program standards.

--Becommend to OMB areas having potential for develop-
ing standards. :

--Recommend to OMB actions to improve the program.

~-Designate a single office as a central contact point
on matters pertaining to this circular.

NBS was assigned the responsibility for providing tech-
nical advice and assistance to task forces or equivalent
groups established to develop Federal general and program
standards. )

13




STATUS OF DATA STANDARDS PROGRAM

The Federal program to‘standardize data elements and
codes ir information systems has been slow and not very
successful. Only six Federal general standards have been
issued since 1965, and many agencies do not use all of these
standards. :

Althoﬁgh some égencies have developed ?nd a@opted stand-
ards, the overall effort has been hamperedaqy major obsta-
cles in poiicy direction, approach, and guidelines.

OMB has given the data standards program a low prl?rliy
and has committed only limited resources.to it. Es§ent1a1 Y
the initiative for developing, implementing, and using data
standards has been left to the Federal departments.

OMB did authorize the development of a handbook.£o¥ldata
standardization. A task force completed.a_draft of it én
1969, but it was never finalized and off1c1§11y release'. .
Several Federal and non-Federal representatives who é‘evlewet's
the draft presented a wide range of opinions on the 9c§m§np
adequacy. OMB believed it did not contain the essentli 1?
gredients needed to develop data standards. Almost ai reth
presentatives, however, believed that a document, sucd 23 e
handbook, was needed to foster a uniform approach to data
standards development.

Department of Defense efforts

In the early 1960s the Department of Defegse CD?D} in~
stituted a series,of standardized procedur?s, including data
standards, to facilitate automated processing of large volumes
of transactions. DOD adopted a formal program for data
standardization in 1964.

Several directives and instructions pert§ining to the
DOD data standards program have been issued since 1964.
Prime responsibility for administering theaprogram wailas~
signed to the Assistant Secretary of Defense,.Comptrol er. e
He was given authority to delegate to.selected DOD cqmg?ngn
responsibility for identifying potential for data standards .
in areas related to their missions. These comPon?nt agenc1ed
were responsible for reviewing data and e§tabllsh1ng proggge
standards, coordinating them with appropriate agen§1§s& and
maintaining them after they were approved and publls,e y

&
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Assistant Secretary. The agencies were also required to

submit. quarterly reports to the Assistant Secretary on their
“progress, ‘

DOD has developed and promulgated over 1,300 data
standards. DOD agencies have been directed to use them in
their data systems to the maximum extent practicable,

Civil departments"effarts

Representatives of the Veterans'Administration; the
Department of Health, Education, and Welfare (HEW}; and the
Department of Labor advised us that they had not issued
policy guidelines and instructions to their component agencies’
on the Government-wide program. They indicated that OMB must
first provide additional guidance and that top management
must be made aware of the need for, and the benefits of, data
standards to gain their active support for the program.
However, these departments have taken the following actions
to implement some aspects of a standardization program,

-~The Veterans Administration issued instructions for
inventorying data in its 19 major information systems.

--HEW drafted a policy and procedural document in October
1970, but it had not been released to the component
agencies as of November 15, 1973.

~~Labor recently established a new organization respons-
ible for ADP systems and planned to prepare Department-

wide instructions that relate primarily to developing
agency standards,

As provided by previous instructions contained in Cir-
cular A-86, most Federal departments have designated program
coordinators for matters pertaining to the circular. These
coordinators generally have not been able to convince higher
management of the need for data standards, and they appear
to be removed from those who need and use the data. Their
Tole is not always formally defined, and operating persomnnel

in some departments are not aware of their existence and/or
function, :

15
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Several of the program coordinators could not readily
give us information on: : :

~--The implementation and use of Federal general standards
by subordinate organizations of their respective de-
partments.

--The development and use of program and agency standards
within their respective departments.

—-Depﬁrtmental plans for actively pursuing the program
and issuing related policy and procedural directives.

" NBS efforts

The NBS role with regard to ADP standards was defined
by OMB in policy documents first issued in March 1965. In
essence, NBS was assigned responsibility for increasing the
compatibility of ADP equipment by recommending uniform
Federal standards for hardware, techniques, and computer
languages. NBS was made program manager for developing stan-
dards in these areas, but NBS was not given responsibility
for standardizing data elements and codes. Its respon-
sibilities were limited to (1) maintaining registers and
reference files of data standards established by other agen-
cies and (2) providing technical advice to activities devel-
oping these standards,

 NBS developed a series of Federal Information Processing
Standards Publications (FIPS PUBs) to announce and describe
those ADP standards approved for Government-wide use. In
this series NBS has published several hardware, software, and
Federal general data standards.

In July 1969 OMB asked NBS to develop a register for
program and agency data standards. NBS announced formal
guidelines and procedures for registering data codes for pro-
gram and agency data standards in FIPS PUB 19, issued with
an OMB transmittal letter in Jamnuary 1972, To date, however,
NBS has published no program or agency standards due to the
lack of success of the registration efforts. (See p, 29.)

RECENT CHANGE IN PROGRAM RESPONSIBILITIES

Executive Order‘11717 dated May 9, 1973, transferred to
the Secretary of Commerce all OMB functions related to

16

transfers overall leadership - L
ship for standard
data elements ahd codes to Commerce.’ izing

The Director, OMB, rescinded Circular A-86 on August 29
1973.' On‘yovember 28, 1973, the Secretary of Commerce issueé
a policy directive which, in addition to incorporating the
general provisions of the rescinded OMB circular, clarified
and changed the management and operation of a st;ndards pro-

gram fo? data elements and codes, SigmifiCant clarifications
and policy changes under the new direcrive include: '
. ‘/ )

. 3 o
-~a change it g n : : i
ge in the title f;gm codes" to "representations,"

ra

—~;;;§§fer of fggcti@ﬁ% as prescribed in Bxecutive Order
2

-~a& clearer glossary of terms,

--two additional types of standards (4
it ‘ (de facto practi
and unit standards), » Practices

--priorities for ranking types of standards, and

--responsibilities of the Department of Commerce and
other departments and agencies,

17




CHAPTER 3

ACCOMPLISHMENT OF THE FEDERAL DATA STANDARDS PROGRAM

Federal program and agency stgndardizat@on efforts have
made some progress. Certain agencies gcted 1n§ependen?1y
because the costs of paperwork processing and_lgfgrmatlon
translation and conversion were becoming prohibitive.

MANPOWER‘ADMINISTRATION, DEPARTMENT OF LABOR

The Manpower Administration is respomsible for collect-
ing information from the States on employment security, jobs,
placement, and related matters. Manpower found that the data

supplied by the States on 1

ts 118 different forms was not

uniformly defined and coded.

For example, the data element

"ethnic group” was coded 18 different ways by 24 States.

The following table shows the di?ferences.in cod¢§ usgd
by only five selected States to describe "American Indlag.
The States used different data element names (racg, ethnic
group, etc.), data item descriptors (American Indian, In-

dian, Red Race), and codes (3, 6, I, C).

Codes used for items

American
States Element name Indian Indian Red Race
California Race 6 - -
Kansas Ethnic 3 - :
Oklahoma Ethnic group - 1 :
Utah Race - . - 3
Washington Ethnic group C -

According to Manpower representatives, significant re-
sources were spent to analyze the reports and gonvert Fhe
data for input into Manpower's computer-based information
systems.

In 1970 Manpower established an agency.standaydizatlon
project to encourage the reporting of data ;n mach1ne~
readable form and to eliminate costly Franslatlon and con-
version operations. With the cooperation of the States,

59 data standards were established, including a standard for

ethnic group.

The standards established by Manpower have been adopted
by meny States. Officials advised us that when the standards
are used little or no conversion is needed to process reports
currently being received in machine-readable form. Efforts

are underway to expand the number of standards for data being
reported.

Direct machine-readable exchange has streamlined Man-
power's data collection and reporting operations by elimi-
nating slow and repetitious manual steps that are costly and
conducive to error. The following flowchart depicts report-
ing before standards were used and Manpower's improved re-

porting capability using data standards. The five operations
eliminated are shaded.

Although Manpower's independent standardization efforts
are a step in the right direction, many problems still exist.
Other Federal agencies have established different codes for
the same data elements covered by Manpower's codes. The

following example shows these differences for the American
Indian.

Federal Agency  Element name Codes for American Indian
CSC Minority group ' 3
DOD Ethnic group )
. X a
designation 2
a

Includes persons of Aleut or Eskimo descent,

As a result of these differences in the Federal stand-
ardization program, machine-readable exchange between DOD,

CSC, and Manpower cannot be made without extensive transla-
tion and conversion.

19
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MANPOWER ADMINISTRATION INFORMATION COLLECTION AND REPORTING SYSTEM

GEFORE AND AFTER USE OF DATA STANDARDS

FEDERAL LEVEL

i

WITHOUT DATA STANDARDS
WITH DATA AND OTHER ADP STANDARDS I

STATE LEVEL

LOGISTICS DATA ELEMENT STANDARDIZATION
AND MANAGEMENT OFFICE--DOD

This Office, having been assigned responsibility for
standardizing DOD logistics data, has identified and in-
ventoried more than 65,000 data fields (containing one or
more data elements) used in more than 39 military logistics
information systems. As noted during our review, the Office

had analyzed and grouped the data contained in 51,600 of the
data fields.

The Office reviewed the data in approximately 13,000 of
the fields and established standard names and definitions
for homogenous data items. As a consequence, the number was
reduced to about 1,600--an 8 to 1 reduction. About 1,000 of
these have been adopted for DOD use; the remaining 600 are

being reviewed for potential adoption. The Office plans to
expand the scope of its review,

A The Office advised us that many common data elements
with different codes are contained in the DOD logistics
systems. For instance, 14 different codes are used in the
military to identify items that can be repaired and 16 codes

are used to designate the items that cannot. In some cases,

“the code used by one service to designate a reparable item

is the same as the code used by another service to designate
a nonreparable item, as illustrated below.

Codes used by
Navy Air Force Marine Corps

Reparable items P, U, C

- Z
Nonreparable items P, U, 2 - C

Each service uses coding to denote several different

characteristics in addition to describing whether an item

can be repaired., For instance, the Navy's codes identify
the '

--management attention required to maintain adequate
supply,

--frequency of issue, and

--unit price range for the item.

21




The Marine Corps codes arezintended to disclose the

--management attentlon required to malntaln adequate
supply H 3

—-location where the item can be repaired, and
--unit price range for the item,

OFFICE OF FACILITATION
DEPARTMENT- OF TRANSPORTATION

A joint Transportation and industry! study showed that
participants to a freight shipment had repeatedly to de-
scribe the commodities being shipped for the different docu-
ments involved in the transaction. Shipping transactions
may require the preparation of up to 135 different forms,
depending on the type of shipment--export, import, domestic,
and so on., Moreover, more than 20 classes of participants,
as shown below, may be involved in a shipping transaction.

Possible Participation to Shipping Transactions

Federal: Non-Federal:
Department of Agriculture , Consul
Atomic Energy Commission Domestic carriers
Bureau of the Census . Export bank
Bureau of Customs ~~  Exporter
Export Control Office Forwarders
State Department Import bank

Import broker

Federal and others: Importer
Buyer Insurance broker
Consignee Insurers
Supplier International carriers

Local cartage
Warehouse packers

Represented by The National Committee on International Trade
Documentatlon, a nonproflt organization for simplifying and
improving international trade documentation and procedures.
Membership represents a wide variety of commercial organiza-
tions concerned with paperwork costs in international trade.
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Transportation and industry' are cooperating to develop
standard commodity codes for use in frelght movement trans-
actions; their efforts have resulted in standards for paper
pulp products. Standards for many other commodities are
planned. Transportation estimates that savings of $1.2 bil-
lion a year will result from the adoption and use of standard
commodity codes. ’

The ultimate goal of this joint effort is to provide
one document, containing standard data, to facilitate the

.automated flow of the necessary information between par-

ticipants to freight movement transactions, including the
Government.

Industry and the Government are expected to realize
additional savings through reductions in the amount of
paperwork and manual processing required. Government and
industry estimate that attaining the project goal of wholly
automating the transmission of freight documentation would
eliminate 400 million documents and 4 billion copies a year.
Annual savings of up to $3 billion are expected.

DATA STANDARDS REGISTERED WITH NBS

- The registration program initiated by OMB in January
1972 indicates that other standardization efforts now exist.

~-CSC registered 45 personnel standard data elements
and codes for use in personnel programs which have
been under development for several years. CSC is
acknowledged as the program leader for developing
these standards because c¢f its responsibilities re-
lating to Federal personnel resources.

--The Library of Congress registered two standard data
elements and codes that it developed jointly with the
National Library of Medicine and the National Agri-
culture Library.

Represented by the Transportation Data Coordinating Commit-
tee, a nonprofit organization for improving coordination

of transportation data and information systems through
standardization. Membership includes commercial concerns
interested in reducing the . cost of transportation paperwork.
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. NBS informed us that, after our survey, registration of
data standards had been sporadic. Some data §tanda?dse how-~
ever, have been submitted by the Federal Trade Commlssion
(de facto agency standards), the National Communications
System (program standards), and the Atomic Energy Commission
(agency standards).
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. CHAPTER 4

PROBLEMS BEING ENCOUNTERED IN THE

FEDERAL DATA STANDARDIZATION PROGRAM -

According to a Government-wide survey by NBS in 1970,
most Federal agencies believe that a high priority should be
given to standardizing data elements and codes. Dospite the
indication that data standards are needed as soon as pos-
sible, numerous problems related to developing, approving,
implementing, and using them have limited the program's pro-
gress., :

Several problems related to Circular A-86 and its im-
plementation have resulted in limited and independent actions
by Federal departments and agencies.

DIFFICULTY IN ASSESSING POTENTIAL BENEFITS

Circular A-86, instructed agencies to consider the tech-
nical, operating, economic, or other benefits involved before
adopting particular standards. For the most part, no formal
or detailed studies have been made to identify and measure
the benefits anticipated from specific data standards proj-
ects. Interviews with several Government officials involved
in information systems indicate that management attention
and direction and the necessary resources have not been de-
voted to the effort because immediate economic benefits can-
not be demonstrated,

LACK OF AGREEMENT AMONG AGENCIES
ABOUT- APPROACH

Because Circular A-86 terminology was mnot defined ade-
quately, many points of view on the meanings of terms have
developed, precluding a uniform Government-wide approach to
the program. For example, such terms as "'standard,'" "agency,"
and "program," which have various meanings in Government,
depending on their application, were not defined. Also, OMB,
DOD, and the task force that prepared the draft handbook have
discussed the meanings of the various categories of data used
in the circular. Differences are still unresolved on the
meanings of such a basic term as "data elements” and of such
new terms as "representations" and "data use identifiers.”

25




Federal departments disagree on @ow data standards ari
to be used in cémputer—basgd information systems. At 1ea§
three views influence the direction of the departmental ef-

forts.

Proponents of one view beligve existing informat;on .
systems represent a significant investment that must i P
tected. They feel that changes to accommodate any newly
established standard data elements and codes would be un- )
necessarily costly and that it wguld be 1§ss costly 30 con
vert and transliate data at the time data is exchanged.

Adﬁocates of a second view would use standar@s onéy
for the data exchanged between systems. ?ut, unlike advo-
cates of the first view, they accept thg 1d?a of agﬁptlgg
the standards for internal systems applicatioms. ey do
not believe the standards should be developed for common

data not being exchanged.

Others believe that data common to more than one;lnfo?~
mation system should be standardized even 1f.no @ats 1sdb§;ng
exchanged between existing systems. The belief 1slda§§
the philosophy that potential future gxchange§ wou 1deb
fostered and facilitated and systems 1nt§grat10n wou e
made easier if common data were standardized.

OMB was aware of these different viewpoints and did not
take a position on which one should be adopted Government-
wide. OMB considered the use of standards.voluntary. D§~_
partments or agencies may exchange data using any data ele
ments and codes to which they agree.

DIFFICULTY IN IMPLEMENTING STANDARDS
IN SYSTEMS ALREADY DEVELOPED

Most Federal activities have designed, deve%pped, ang
implemented computer-based informa?l?n systems with a%mos
exclusive emphasis on meeting speq1f19 needs or functlogs.-
In this environment, agencies are h351t§nt and often reluc
tant to incorporate standards in operating systems beciuse~
of their preferences for existing code§, t@e cost o? Flaggta
ing existing files, and the need to maintain historica

continuity.

'However3'changiﬂg management requiremeﬂts, technological
advances, and systems growth result in the need to redesign
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or design information systems periodically, sometimes as

often as every 3 to 5 years. Thus, data standards, if in-
corporated at the point of system de

sign or redesign, would

probably cost less than if they were incorporated Piecemeal,

as approved. Adoption of these stand
at these points would help to insure,
ability of departments to achieve t
pertinent information by automated

DIFFICULTY IN ESTABLISHING
FEDERAL GENERAL STANDARDS

Starting in April 1965 OMB,
formed numerous task forces to st
considered common to almost ail F
From 1965 to 1970 these groups at
standardize 14 data categories,

4/-

R .
Summary of Federal General Standards Efforts

as_of April 1973

ards for internal use
in the long run, the
he benefits of exchanging
means as needed.

acting under Circular A-71,
andardize data elements
ederal information systems.
tempted, part time, to
as follows:

Status of the Federal effort

Number Date first
of task task force FIPS PUB
Date category forces established approved
Countries Unknown Apr. 1965 June 197¢
U,S, States Unknown Apr. 1965 " bNov. 1568
Nonpolitical places 2 Apr, 1965
Federal activities 3 Aug, 1965
Calendar date 1 -0ct., 1965 Nov. 1968
Individuals Unknown Oct. 1963
Businesses Unknown . Oct, 1965
Time | Unknown Authorized in
Oct. 196%
Counties and county
equivalents . Unknown After 1965 bNov. 1968
Metropolitan statistical b
areas Unknown After 1965 Junic 1969
U.S. congressional districts Unknown After 1965 Nov. 1969
Organizations Unknown Afger 1965
Point locations 1 After 1965
Subdivisions of countries Unknown After 1965

Deferred
to 'ANSI
(note a)

X
X
x‘

In
process

8The American Naticnal Standards Institute, Inc., is a nonprofit national clearing-

house and coordinating agency for voluntary standards in t
membership consists of trade associations,
companies, and the Federal Government,

these data categories.

he. United States,
professional societies, commercial h

Its

ANST is working to develop standards in.

brhis publication has been rovised or augmented since this date.
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: Ag indicated by the summary, only six data standards
have been approved and published, Although more than 4_years
heve elapsed since their promulgation, nany component agen-
cies do not use all the approved standards,

Successful projects took 3 or more years from initiation
through publicatlon, Some deferred projects, those‘which
have not produced standards, have been in process longer.

According to agency officlals, the following problems
were encountered in developing and getting approval for
genoral standards.

~~Oversimp1ification of the task,

' «-Solection of elements of data considered to be in
general use without adequate rescarch, preparation,
and study.

-=No uniform and comprehensive guidelines to identify
the objoctives and goals of the standardization ef-
forts and to provide the task forces with the method-
ology necessary to achieve them,

-~No periodic coordination between the task forces.
-=Inadequate planning for completing projects promptly.
-~Little or no monitoring of the task forces' pProgress.

-«Selection of some task force members who were not aware
of information uses or standards development concepts.

-~Turnsver of key personnel.

~-Railure to collect sufficient factual information and
‘evidence to provide a sound basis for, and to support,
task force determinations. A

‘

~--Tendency of departments and their representatives to
resist change.

~-Lack of knowledge by the Federal departments of the
content and use of data in their systems.
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DIFFLCULTY IN COORDINATING PROGRAM
AND AGENCY STANDARDS BFFORTS

_Generally, Federal departments did not keep OMB informed
of their efiforts to develop and use program and agency stand~
ards. '

In 1970 OMB advised Federal program coordinators of a
decigsion to emphasize the development of program and agency
standards. In January 1972 OMB requested departments and
agencies to register standard program and agency codes with
NBS. -

OMB and NBS officials saw rogistration as an attempt

£o: ,
~~Identify de facto program standards; that is, data
representations currently in wide use that have not
been subject to official or formal standardization.

~~Provide the basis for broadening the use of existing
agency standards,

~~Bstablish an aid to analysts involved in designing
new systems.

However, of 62 agencies, 44 did not reply to NBS within the
allotted time. Of the 18 replies received, most indicated
that there were no data standards to register. Others
promised to register standards sometime in the Ffuture. Only
two departments had registered standard codes at the time of
our review, : : : -

OMB designated three Federal activities to develop pro-

~gram standards. Except for these, the Government has not

clearly delineated whe will develop data standards in given
program areas. ‘ '

We have observed numerous program areas where data
standards are needed. However, registration results indicate
that agencies have taken little action to initiate and develop
program standards.
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Problems in deVeloping/prgram and agency standards
include: : . '

--Absence of external and internal guidance, guidelines,
and procédures to provide a uniform approach for
(1) identifying the potential for developing standards,
(2) developing them, and (3) using themn.

--Inability of the program coordinators to obtain the
necessary resource commitment.

--Lack of a procedure to monitor the standardization
activities of the component agencies and to obtain
feedback on development.

PROPOSED‘CORRECTIVE ACTIONS

In 1970 OMB asked NBS to suggest ways to achieve greater
efficiency and economy in Government ADP operations as en-
visioned in the Brooks bill. With regard to ADP standards,
NBS was asked to determine the Government's most pressing
needs and how program objectives could be achieved.

NBS, concluding that data standards are an essential
element of ADP standardization, asked for overall program
responsibility and recommended:

--Appropriate departments to develop and maintain spe-
cific standards.

--Preparing guidelines and criteria to assist the de-
partments in developing standards.

~--Assessing the program's effectiveness by (1) determin-
ing areas that would benefit most from standards,
(2) establishing priorities for data standards proj-
ects, and (3) monitoring implementation of approved
standards. v

-~-Developing training and indoctrination to assist de-
~partments in their assigned responsibilities.’
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' CHAPTER 5

POTENTIAL BENEFITS OF‘DATA'STANDARDiZATION

It is impracticable for us to estimate all potential
cost savings which would result from standardizing data
elements and codes. However, we do know that developing and
usiqg such standards would improve Government operations by
ﬁac1litating exchanges of information in machine-readable .
form. o

Potential benefits from exchanging data in méchine-
readable form include: : '

~-R§duction in the cost of collecting, processing, and
disseminating information by Government agencies,

--Reduction in the amount and cost of paperwork needed
to support Government operations. '

--Reduction in the effort needed for assigning data
elements and codes in Federal systems being designed.
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CHAPTER 6

CONCLUSTONS, RECOMMENDATIONS, AND AGENCY ACTIONS

CONCLUSIONS
The increasing need in Government forvinfbrmation,
coupled with expanding Federal programs and operations, has
highlighted the need for an effective mechanism for ex-

changing information among data systems.

Automated techniques should be used more to exchange
data and information collected by agencies. Data collected
and converted to machine-readable form by one agency should
be made available to others having a valid need for it.
Standard data elements and codes are needed so that data can
be exchanged among systems without going through costly Te-
collection and conversion processes.

We do not foresee a significant amount of automated ex-
change taking place until the Government standardizes data
elements and codes and incorporates them into its infor-
mation systems as they are designed or redesigned.

Policy determinations are needed on:

--A uniform approach and coordination between departments.

--An across-the-board incorporation of approved
Government-wide standards at the most economical time.

--The right of a program leader to initiate standards
work with other Federal agencies.

The transfer of responsibility to the Secretary of
Commerce for establishing and approving Government-wide ADP
standards should be a step in the right direction and could
accelerate and improve the data standards program. A

The planning, development, and use of data standards
must be cooperative and the technical content must represent
a consensus of the agencies involved. Consensus imposes a
responsibility on the program leadership to form the framework
within which standards can be initiated, developed, approved,
and used. Because many of the problems hampering present
Federal data standards efforts ‘are interdepartmental, we
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believe it would be more appropriate to coordinate and control
the standardization program at a level above the 1nterest of
any single department :

The agency exercising program leadership must have
appropriate authority, responsibility, and organization to
effectively obtain interagency coordination and necessary
direction and resources commitments. The program leader
must be able to definitively resolve problems that arise and
make binding policy decisions regarding them.

We believe that the timely development, adoption, pro-
mulgation, and use of data standards in Federal agencies’
information systems would provide opportunities for increased
savings.

RECOMMENDAT TONS

We recommend that, to accelerate timely development and
use of standard data elements and codes, the Secretary of
Commerce:

~-Determine where standards would be most beneficial
and establish standardization priorities.

--Issue policy, delineating accepted theory and termir
nology, and provide for preparation of guidelines,
methodology, and criteria to be followed by agencies
in their standardization efforts.

~-~Assign to specific agencies responsibilities for devel-
oping standard data elements and codes in specified
areas,

~~Monitor implementation of data standards to insure
their uniform adoption and use.

" 'AGENCY ACTIONS

The Secretary of Commerce advised-us in February 1974
that the Department considers standards for data elements
and representations to be one of the highest priorities within
the Federal Processing Standards Programs. The Secretary
pointed out that the recently approved Federal regulation
establishing a Government-wide program fo