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Executive Summary 

Purpose The United States remains the only major industriaked nation with a 

nonmetric measurement system and may therefore be disadvantaged in 
global markets. Consequently, conversion to the metric system, known as 
metrication, is viewed as an important issue facing the United States. In 
August 1988, as part of the Omnibus Trade and Competitiveness Act, the 
Congress required federal agencies to use the metric system, to the extent 
economically feasible, by the end of fiscal year 1992 in their procurements, 
grants, and other business-related activities. The Congress also directed 
GAO to review the implementation of the act at the end of fiscal year 1992 
and to report its findings along with any recommendations. In conductig 
this review, GAO evaluated agency activities in (1) establishing metric 
guidelines and preparing reports on the transition, (2) using the metric 
system in procurements, (3) using the metric system in grants and other 
business activities, and (4) dealing with private sector and public attitudes 
toward conversion. 

Background Executive Order 12770 of July 25,1991, reaffirmed the federal commitrrient 
to metric conversion and designated the Department of Commerce to 
direct and coordinate the federal conversion effort. The executive order 
authorized the Secretary of Commerce to establish and chair the 
Interagency Committee on Metric Policy (ICMP) and the Metrication 
Operating Committee (MOC), which guide and coordinate the conversion 
efft. The interagency MOC oversees a series of subcommittees, each 
dealing with a specialized area, such as procurement or public education 
and awareness. 

In a preliminary 1990 review of metrication,1 GAO found that agencies had 
not demonstrated a commitment to conversion or advanced beyond the 
early planning stages. GAO also found that the private sector’s lack of 
support for the metric conversion would limit progress. 

Results in Brief Since 1990, federal preparations for metric conversion have advanced 
dramatically. More than 30 agencies have developed some combination of 
guidelines, transition plans, and progress reports that indicate a 
substantiaJly greater commitment to metrication, A few agencies, such as 
the Department of Eduaon, however, have taken very limited action 
since GAO issued its 1990 report 

‘Metric Conversiorrr Plans, Pro-, and Problems in the Federal Govemment (GAO/RCELW&13I, 
Mar. 30,199O). 
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Although most agencies have made extensive preparations for metric 
conversion, they are still facing serious difEculties in putting their plans 
into practice. These difiiculties include, among other things, a 
procurement environment in which most products are nonmesic and in 
which federal agencies represent too small a share of the total market to 
stimulate private sector conversion These difficulties have led the 
Department of Defense (DOD) and the National Aeronautics and Space . . AdnUm&X& ‘on (NAsA) to request complete waivers from metrication 
requirements in cases involving, for example, entire ships or satellites. 
Both agencies, however, have also explored au approach that encourages 
met&&ion of “subsystems,” such as ship hulls or satellite frames, as an 
alternative to waiving the metic requirements for the entire system. 

Mixed progress has been made toward metric conversion in the areas of 
federal grants and other business activities. Grants for research require the 
use of the metric system, but such a commitiuent has not been made for 
grants in other areas, such as housing and education. Agencies that 
undertake other business-related activities, such as federal programs 
involving farmers or highway signs, are concerned about private sector 
and public resistance to conversion. (As used in the report, We private 
sector” refers to indushy and “the public” refers to consumers.) 

The federal government by itself cannot achieve the goal of metric 
conversion It must depend upon support from its private sector suppliers 
and from the public if the conversion is to be successful Now that most 
agencies have made significant progress in preparing for metric 
conversion, a broader national tiogue between the government, the 
private sector, and the public is needed to discuss the next steps in 
decision-making about metric conversion. 

principal Fhdings 

Federal Preparations for 
Metric Conversion Are 
Well Under Way 

In sharp contrast to the limited progress that GAO reported in 1990 when 
only a few agencies had developed guidelines and only one agency had 
prepared a transition plan for metric conversion, dramatic advances in 
federal preparations for conversion have taken place since. Most federal 
agencies have now issued guidelines for their conversion activities. In 
addition, more than 30 agencies have developed transition plans, and most 
of these agencies have provided progress reports to either the Congress or 
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the Secretary of Commerce or to both. In many cases, the reports indicate 
not only that headquarters officials are involved in the process but also 
that preparations are occurring throughout federal departments and 
agencies. However, the Department of Education, which has a key role to 
play as chair of the interagency Subcommittee on Education and Public 
Awareness, has not finalized its guidehnes and has taken limited steps to 
define how it will carry out its responsibilities. 

Basic Problems Limit 
Federal Metric 
Procurement 

In spite of their generally impressive preparations for metric conversion, 
agencies are having problems carrying out their plans, especially in the 
area of procurement. Three major federaI procurement agencies, the 
General Services Administration, DOD, and NASA, cited the nation’s 
nonmetric environment as a key barrier. Commercial products procured 
by all agencies as well as specialized products procured by DOD and NASA 
are generally not based on the meixic system. Federal procurement exerts 
little influence in overcoming private sector resistance and changing this 
environment; it accounts for only a tiny -on of the total market and 
offers private suppliers no incentive for conversion. 

At DOD and NASA, requests for waivers Tom metric requirements indicate 
further procurement difliculties. Both agencies have had such requests 
approved for several of their new acquisitions. However, both agencies 
have also begun exploring a subsystem approach to identify portions of a 
system that can be converted rather than waiving the requirements for the 
entire system. 

One outstanding exception to these procurement problems involves 
construction. Ail federal construction, a $40 billion annual expenditure, is 
scheduled for conversion by January 1994; as of July 1993, federal 
construction projects totaling about $12 billion were being converted. One 
reason for this success is that about 95 percent of the products used in the 
construction of buildings will not change in size; only the numbers 
describing these products will be switched to the metric system. 

In general, however, federal procurement of metric products remains 
limited, and federal efforts to address procurement issues face many 
unresolved problems. These problems include (1) difficulties in 
implementing the definition of basic terms, such as “metric product” and 
“metric preference,” and (2) the potentially costly premiums that may be - 
associated with the use of metic products. In view of the nation’s 
nonmetric environment, the conversion effort may also be hampered by 
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other federal goals, such as the LBuy Commercial” provision in federal 
procurement regulations. This provision requires agencies to rely on 
“off-the-shelf” products purchased from the private sector that are 
generally nonmetric. In addition, there is disagreement about the role of 
procurement policy officials in the government’s conversion effort Metric 
offi&tls believe that procurement experts are needed to provide guidance 
in support of the conversion effort, but DOD procurement officials have 
disengaged themselves fkom the conversion process because they believe 
metrication is a technical rather than a procurement issue. In a July 1993 
response to the procurement problems, the ~crt~ approved acquisition 
guidelines listing seven actions that agencies may take to implement 
metric usage. 

Grants and Other Business 
Activities Show Mixed 
Progress 

The federal grant process and other business activities show mixed 
progress toward metrication. Grants for research require use of the metric 
system, and metrication may be required for other grants activities in the 
future. For example, the Department of Transportation has stated that, 
beginning in late 1995, its $18 billion Federal Aid Highway Program will 
require its grantees to use the metric system in road design. In other areas, 
such as housing and education, agencies have not yet decided whether 
metric requirements for grants will be developed 

Other business-related activities have made progress toward conversion in 
several areas, such as the use of metric units in publications, but many 
problems are also evident. These problems are frequently due to private or 
public opposition that curtails federal conversion efforts. The Secretary of 
Agriculture, for example, waived metric requirements for programs that 
directly involve farmers. The Federal Highway Admik&aGon is also 
facing concerns about the potential cost of converting highway signs. In a 
survey, the Department of the Interior found that 72 of 74 oil and gas 
companies and trade associations it deals with are opposed to conversion. 
The National Weather Service, a long-standing “metric” agency, converts 
its metric data into nonmetric units because of network concerns about 
public resistance. 

Federal Agencies See a 
Need for Greater Support 
From the Private Sector 
and the Public 

Federal agencies see a need for the private sector and the public to 
increase their support for metrication. NASA stated that federal conversion 
is a partnership endeavor and cannot be completed without industry - 
support An October 1992 Commerce report to the President states that 
some agencies question whether reliance on federal procurements, grants, 
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and other business-related activities will ever be fully effective in 
achieving conversion. Among other things, the report calls for exploring 
additional measures involving other sectors of the nation. 

Although cue regards initiatks such as the approval of interagency 
procurement guidelines as a good Erst step, GAO believes that further 
progress toward metric conversion depends upon greater cooperation 
with the public and private sector. The Metric Conversion Act, as 
amended, as well as the executive order provide the authority for milk&g 
cooperative efforts. For example, the executive order specifically 
authorizes the Secretary of Commerce to form, as necessary, advisory 
committees representing other interests, including state and local 
governments and the business community, to achieve the maxhnum 
benefits of the order. Federal metric officials agree that they need to seek 
greater involvement by the private sector and the public, but they have not 
yet prepared a detailed plan for doing so. 

Recommendations Now that most agencies have made simcant progress in preparing for 
metric conversion and the ICMP has developed interagency procurement 
guidelines, GAO recommends that the Secretary of Commerce explore ways 
for bringing together the government, the private sector, and the public to 
discuss the next stops in decision-making about metric conversion To 
ass&t in this effort, the Secretary should prepare and implement a detailed 
plan for encouraging this broader national dialogue. One important aspect 
of the plan would be to encourage a higher visibility for metric usage by 
the government, private sector, and consumers. 

As a useful compromise between the two extremes of total metric 
conversion or total exemption from metric requirements, GA0 recommends 
that the Interagency Committee on Metric Policy support a subsystem 
approach in metric procurements when a total conversion is unfeasible. 
Under this approach, agencies would be encouraged to identify parts of a 
system that can be converted rather than waive the metric requirements 
for the entire system. 

Agency Commer Its A draft of this report was sent to the Department of Commerce, the 
General Services Administration, and the Departments of Education and 
Defense. Commerce stated that the report lacks a substantive review of -- 
the causes and remedies for the problems it uncovers. GAO believes that 
the report discusses these problems in detail. In particular, the report 
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focuses on the major problem of limited federal influence in a&ring what 
is essentially a nonmetric procurement environment in the United States. 
The report clearly points out that greatersupport from the private sector 
and the public is essenGaI if further metric progress is to be achieved. 

Commerce’s remarks on our recommendations were inconsistent. For 
example, Commerce stated that the report fails to connect the problems it 
uncovers with specific recommendations. Yet Commerce disagreed with 
GAO'S recommendation to develop a metric conversion plan to bring 
together the government, the private sector, and the public. Commerce 
stated that the law already provides a plan and that the important next 
step is its implementation In GAO’S view, the Metric Conversion Act, as 
amended, and the executive order provide the authority to seek greater 
involvement by the private sector and the public but do not provide a 
detailed plan to achieve this objective. Such a plan would provide a 
strategy for (1) involving key groups from the private sector and the 
public, (2) increasing the visibility of metric conversion, and (3) taking 
specific steps to achieve metric conversion. 

The General Services Administration recommended that, before additional 
resources are consumed in preparing federal business activities for metric 
conversion, a complete reassessment of the viability of the statutory 
requirement be conducted. GAO does not believe that such a reassessment 
is appropriate at this time. Federal agencies have made progress in 
preparing for conversion. Their efforts now stand in need of greater 
support from the private sector and the public. The development and 
implemention of a detailed pti by Commerce remain necessary to bring 
together the government, the private sector, and the public if further 
progress is to be achieved. 

Education discussed several factors, including its organizational statute 
and lack of resources, that have limited its progress in metric conversion. 
DOD stated that the GAO report is f%tual and reiterated its view that 
metrication is a technical rather than a procurement issue. 
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chaDter 1 

Introduction 

The Met& Conversion Act of 1975 (PL 94-168) declared a national policy 
to coordinate and pIan the increasing use of the metric system and 
established a United States Metric Board-to perform these functions. 
However, the act contained no statement of congressional preference for 
the metric system of measurement. In 1988, the Congress amended the 
original act and strengthened the federal commitment to metric 
conversion. For the W time in the nation’s history, the Congress declared 
that it is the policy of the United States to designate the metric system of 
measurement as the preferred system of weights and measures for U.S. 
bade and commerce. The amendments, which make conversion 
mandatory for the federal government with cerbin exceptions such as 
impracticality, have led dozens of federal agencies to prepare for metric 
implementation Further recognizing the importance of metric conversion, 
the president issued an Executive Order in 1991 that emphasized the need 
for leadership in this effort and deGned federal responsibilities in greater 
detail. 

Amendments to the In August 1988, as part of the Omnibus Trade and Competitiveness Act., the 

Metric Conversion Act 
Congress amended the Metric Conversion Act of 1975. The act, as 
amended, stated that world trade is increasingly geared toward the metric 

and Executive Order system of measurement and that industry in the United States is often at a 

12770 competitive disadvantage in internatioti markets because of its 
nonstandard measurement system. As a result, the act declared that it 
would be national policy to 

9 designate the metric system as the preferred system of weights and 
measures for United States trade and commerce; 

. require that each federal agency, by a date certain and to the extent 
economicaky feasible by the end of the fiscal year 1992, use the metric 
system of measurement in its procurements, grants, and other 
business-related activities, except to the extent that such use is 
impractical or is likely to cause signiiicsnt inefficiencies or loss of markets 
for U.S. Grms; 

l seek out ways to increase understanding of the metric system of 
measurement through educational information and guidance and in 
government publications; and 

. permit the continued use of traditional systems of weights and measures 
in nonbusiness activities. 

The amendments also required federal agencies to establish guidelines as 
soon as possible for carrying out these policies. In addition, they required 
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each agency, as part of its annual budget submission, to report to the 
Congress on its actions to implement the metric system, until such time as 
the agency has fully implemented its efforts. 

To further strengthen the federal conversion effort, the President signed 
Executive Order 12770 in July 1991. It contains three sections directed at 
federal agencies. The first section deals with coordination by the 
Department of Commerce (Commerce). It designated Commerce as the 
“lead” agency and required the Secretary of Commerce to report annually 
to the President, beginning in October 1992, regarding metric progress. 
The second section deals with department and agency responsibilities 
throughout the executive branch. It requires departments and agencies to 
formulate and send two documents to the Secretary of Commerce - a 
metric transition plan (due by November 30,199l) and an assessment of 
agency progress and problems together with recommendations for 
implementing metric conversion (due by June 30,1992). The third section 
makes each department and agency responsible for applyjng the necessary 
resources to accomplish the goals set forth in the Metric Conversion Act 
and the executive order. 

Commerce’s Under Secretary for Technology chairs the Interagency 
Committee on Metric Policy (ICMP), which provides policy guidance on 
metrication for the heads of all federal agencies. The ICMP is composed of 
representatives fkom mqjor federal departments and agencies who are 
basically at the ass&ant secretary level. In addition, the Metrication 
Operating Committee (aroc), composed of representatives from the same 
fedeml departments and agencies, coordinates interagency activities and 
reports to the parent committee, the IcMp. In turn, a series of 
subcommittees report to the MOC on a wide variety of areas relating to 
metric conversion. These include the Subcommittees on Public Education 
and Awareness, Construction, and Procurement and Supply. 

The Nature of Metric The metic system refers to units belonging to the International System of 

Conversion 
Units, which is abbreviated SI (from the French Le Systeme International 
d’Unites), as interpreted or modified for use in the United States by the 
Secretary of Commerce. By contrast, inch-pound units are based upon the 
yard and the pound They include other customary units, such as the 
degree Fahrenheit. 

The SI is constsucted from base units &tat include standards of measure for 
everyday considerations such as length (meter) and mass (kilogram) as 
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well as a few units for more specialized measurements such as luminous 
intensity (candela). Prefixes in the SI are an essential feature of its 
simplicity. These prefixes are based on multiples of ten-for example, 
millimeters or kilometers. 

The conversion from the inch-pound system to the metric system involves 
several key steps and decisions for federal agencies. The agency must first 
determine whether it has any “measurement-sensitivesitive” elements in its 
operations. According to a Commerce deiinition, au element is considered 
measurement-sensitive if it includes any activities that use or generate 
numerical data having units of physical measurement (e.g., pounds, 
bushels, miles, ldIometers, liters, acres, etc.). Measurement-sensitive 
elements may be found in federal laws, regulations, agency directives, 
spdcations and standards, and other areas. 

When a measurement-sensitive element is identified as being nonmetric, 
the agency must then convert it to metric units unless the agency decides 
that it meets the exceptions stated in the amendments to the Metric 
Conversion Act If the agency decides that the number must be converted 
to metric units, it then faces several subsequent decisions. One of the most 
important decisions involves the choice between %oft? and “hard” 
conversion. 

In general, soft conversion involves a change of number to metric units but 
no physical change. By contrast, hard conversion involves changing to an 
accepted standard metric size or a rational whole number of metric units 
and may also involve physically changing an object A soft conversion is 
basically a %unbers only” effort that does not impose the additional 
burdens involved in making physical changes to products. Hard 
conversion, in requiring physical changes, tends to arouse greater 
resistance because of greater costs and other problems. In some cases, 
soft conversion is seen as a transitional or educaeional step that helps 
prepare for a later hard conversion. 

A key technical aspect of conversion involves speciiications and 
standards. The Federal Acquisition Regulation (FAR) defmes a specScation 
as a description of the technical requirements for a mat&al, product, or 
service that includes the criteria for determining whether these 
requirements are met. The FAR defines a standard as a document that 
establishes engineering and technical limitations and applications of items, - . 
materials, processes, methods, designs, and engineering practices. It 
includes any related criteria deemed essential to achieve the highest 

, 
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practical degree of uniformity in materials or products or 
interchangeability of parts used in these products. Federal agencies are 
facing the conversion of thousands of spe&fkations and standards in their 
b+-ansition effort. 

The History of Metric Throughout its history, metric conversion in the United States has faced 

Conversion 
numerous problems. Looking back at this history helps to put in 
perspective the ongoing difftculties that affect the transition. 

Commerce issued a 300-page history of the controversy’ that identified the 
following five phases in the conversion effort: 

l The period of consolidaGon (17861866): During this period, emphasis was 
placed on the achievement of greater internal uniformity in weights and 
measures by reducing the diversity of units that existed fi-om state to state, 
It culminated in 1866 when the Congress legalized the use of the met& 
system. 

l The educational movement (18661899): During this era, the primary goal 
of supporters of the metric system was to secure widespread acceptance 
and voluntary use by educating people about its advantages. Leaders of 
the movement assumed that no further legislation could be passed or 
would be effective until the people as a whole were ready for it 

l The movement to introduce the metric system through government 
adoption (1890-1914): In this era, the supporters of the metric system 
adhered to a strategy that called for rapid adoption of the system by the 
government, followed by a general transition by the rest of the nation. One 
of the assumptions was that the best way to acquaint the greatest number 
of people with the system was by adopting it for all government work 

l ‘The propaganda period (19141933): This era saw the emergence of forces 
strongly promoting and strongly opposing metric conversion. 

l The comprehensive study phase (19341968): This period culminated in 
1968 with legislation directing the Secretary of Commerce to conduct a 
comprehensive investigation of metric conversion The Commerce study 
authorized by this legislation and issued in July 1971 conveyed its basic 
message in the title: A Metric America A Decision Whose Time Has Come. 

F’urther efforts and diI3iculties in achieving metrication have occurred in 
the period since the issuance of the Commerce study. The Metric 
Conversion Act, enacted by the Congress in December 1975, did not _ - I 

‘A History of the Metric System Controversy in the United States, Department of commerce 
(Aug 1971). 1 

1 
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indicate a preference for one system over the other. The act established a 
Metric Board, representing a wide range of scient%c, commercial, 
educational, and other interests. The Board, however, was not to advocate 
metrication but to assist various sectors when and ifthey chose to 
convert The 1980s saw a period of reduced activity, as the Metric Board 
discontinued its efforts. The Amendments to the Metric Conversion Act in 
1983 were designed to strengthen the transition effort, in particular by 
making the metric system the preferred system of measurement for the 
nation’s trade and commerce. 

Our previous report, entitled Metric Conversion: PLans, Progress, and 
Problems in the Federal Government (GAOIIXXD-W)-ISI, Mar. 30, 
1990) provided an early look at the federal response to the Amendments. 
We found that serious difficulties might delay or prevent a timely and 
comprehensive conversion to the metric system. Federal agencies in 
general had not demonstrated a commitment to conversion, and 
Commerce in particular had not demonstrated a commitment to guiding 
the effort. In addition, agencies had not advanced beyond the early stages 
of planning. Only 6 among 37 agencies had completed their guidelines, and 
only one had developed a transition plan. Our report also identiGed a 
variety of other problems such as a limited dissemination of information 
about metric conversion among key officials, limited resources to support 
the transition, and difficulties in coordinating with the private sector. 

Objectives, Scope, 
and Methodology 

The Omnibus Trade and Competitiveness Act required us, at the end of 
fiscal year 1992, to review the implementation of the act and to report our 
findings along with any legiskkive recommendations. To conduct this 
review, we evaluated agency activities in (1) establishing metric guidelines 
and preparing reports, (2) using the metric system in procurements, 
(3) using the metric system in grants and other business activities, and (4) 
dealing with private sector and public attitudes toward conversion. 

Because Commerce ofticials, in our initial meeting with them, identified 
procurement as the foremost diffxul~ in the conversion process, we gave 
special attention to this area. We focused our work mainly on three of the 
major procurement agencies, the &neral Services AdmGstration (GSA), 

the Department of Defense (DOD), and the National Aeronautics and Space . . Admuustrat ‘on (NASA). However, we also reviewed other agencies where 
we identied important, procurement-related problems or progress. - 
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We also gave special &tention to private sector and public attitudes 
toward conversion. Because these attitudes have a wide-ranging effect on 
the federal conversion effort, we reviewed them at appropriate points 
throughout the report. In particular, we attempted to clarify their role 
regarding dif&ulties in federal metric procurement and other 
businessrelated activities. 

We based our over& work primarily on reports submitted to the Secretary 
of Commerce by all 14 federal departments and by selected key agencies 
such as GSA, NASA, and the Environmental Protection Agency (EPA). We 
relied on these reports, which were due in June 1992, because they 
represented the most comprehensive source of information about agency 
conversion efforts. In addition, we conducted interviews with officials 
from key departments and agencies and attended meetings of the ICMP, 
MN, and several of the MOC subcommittees. We also made use of three 
other federal reports, two by Commerce2 and one by the Congressional 
Research Service.3 

We performed our audit work in Washington, D.C., between August 1992 
and My 1993. Our work was conducted in accordance with generally 
accepted government auditing standards. 

%tric Tmsition Ilam and Activitiwi of Federal Go 
National 

veinmentAgen~Departrnwtofcommerce, 
Institute of 5bmdads ami ‘khuolo~, lWTB 4911 (Aug 1992k and hual Report to the 

Resident as Reqked by Executive order 12770, Dqmtment of Co 
993,leaed to tile public November 1 

nuuerce (OCL 1992). As of 

%ehic Conversion Activities of Fedd Go %elmment Agencies in compliaKlce with FL 100-418, 
Section 5164, Metric Usage: 1992 Update, Cmgresiond Research Semis (July 1992). 

_ 
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F’ederal.Preparations for Metric Conversion 
Are Well Under Way 

In sharp contrast to the hmited progress that we reported on in our 1990 
report, federal preparations for metric conversion have advanced 
dramaticatly. All 14 federal departments and almost alI federal agencies 
have issued guidelines for their metric conversion activities. In addition, 
almost all of the departments and agencies have developed conversion 
plans and provided progress reports to either the Congress or the 
Secretary of Commerce, or both. In many cases, the reports indicate not 
only involvement by headquarters officials but extensive preparations 
throughout federal departments and agencies. A few agencies, however, 
showed limited evidence of preparations. In particular, the Department of 
Education, which has a key role to play as chair of the federal MOC'S 

Subcommittee on Education and Public Awareness, has continued to 
make only limited progress. 

Agencies Have As noted in chapter 1, federal agencies are expected to meet two sets of 

Developed Guidelines 
requirements. The Amendments to the Metric Conversion Act require that, 
in preparation for the metric transition, the agencies develop guidelines 

and Plans and report to the Congress on their progress. In addition, Executive Order 
12770 requires the agencies to, among other things, formulate metric 
tram&ion plans and report annualiy to the Secretary of Commerce on their 
progress. 

At the time of our 1990 report, only six federal departments and agencies 
had reported that they had completed their guidelines. Since then, this 
situation has improved. A July 1992 review conducted by the 
CongressionaI Research Service (cas) found that, according to reports 
submitted to the Congress, 9 federal departments and 9 agencies had 
created guidelines. The Department of Labor, however, did not indicate 
that it had developed guidelines. The Departments of Transportation 
(DOT), Education, Housing and Urban Development (HUD), and Justice and 
the Environmenti F’rotection Agency (EPA) did not provide reports to the 
Congress in 1992 and thus were not analyzed in this part of the CRS review. 

In following up on these cases, we found that Labor issued a Secretary’s 
Order in July 1992. DOT has issued an internal directive along with metric 
conversion planning guidelines. Education, HUD, and Justice have 
developed draft documents for metric conversion. Thus, 11 of the 14 
federaI departments have issued guidelines or orders, and the other three 
departments have developed draft rnahiak. In August 1992, EPA 

submitted a detailed report to Commerce that reviewed the agency’s own 
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activities. The report included an EPA Order to increase the use of the 
metic system within the agency. 

-. 
Although our 1990 report also found that only one federal deparlxnent, 
DCQ had completed a transition plan, progress in this area has also been 
substantial As part of Commerce’s role in helping to coordinate 
government-wide metric activities, the National Institute of Standards and 
Technology (NET) issued a report in August I992 that reviewed the plans 
provided by 34 federal departments and agencies.l 

In its executive summary, the NIsI report stated that all executive 
departments have d&t, partial, or &WI metric transition plans. It also 
stated that most major independent agencies have completed their plans. 
The report concluded that the large majority of federal agencies are 
committed to the metric ban&ion process and have made signikant 
progress. It noted, however, that the range of progress fkom agency to 
agency is broad and that some of the differences result from progxmmatic 
factors. Some agencies, for example, are much more involved than others 
in procurements, grants, regulations, and other business-related activities. 
In addition, a few agencies do not yet have comprehensive metric 
transition plans, according to the report; instead, these agencies have only 
general outlines or plans that cover only a few operating units, which do 
not constitute agency-wide plans. 

The NIST report provides an example of effective leadership by Commerce, 
the lead agency for the federal metric tram&ion2 The report has 
performed a valuable service by developing a common format for 
analyzing all of the agencies’ plans. One official, who played a major role 
in titing the report, noted that the plans followed no systematic format; 
as a result, officials responsible for preparing the report organized the 
review of each plan in six sections to cover major areas of activity.3 

%tric Tmnsition Plans and Activities of Federal Go veanentAgenci~Nat.i0~~0f 
Stan- and Technology, MST@ 4911, (Am 1992). 

Qesides officials from commerce, two officiak from Treasury and DOT a3so piayed key roles in 
organihgandwritingtherepoti 

- 

?hese included dimctives such as administrative orders and guidelines, responsibiities of spe&c 
officiafq reporkg nquirements; exceptions to metric usage; transition eiYortq and examples of 
signihmt developments in implementing the plan 
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Agencies’ Reports to 
the Secretary of 
Commerce Indicate 
Additional Progress 

Commerce, agencies subn&ted progress reports to the Secretary of 
Commerce as required by the executive order. In fact, all 14 federal 
departments and key agencies submitted either draft or final reports to the 
Secretary. These reports ranged fiorn highly detailed assessments of 
metric activities and progress to draft orders that only outlined basic 
policies and responsibilities. 

As the lead agency, Commerce developed guidelines for the reports. To 
ensure that the information in the reports was measurable and specific, 
the guidelines prescribed the content and format for the reports. The 
guidelines were also aimed at establishing a structure for future annual 
reporting so that agencies would only need to develop a single annual 
report suitable for both the Congress and the Secretary of Commerce. 
Toward this aim, the guidelines provided a detailed list of 12 points for 
discussion in the reports.* In our view, the information requested by 
Commerce was both appropriate and comprehensive in its coverage of all 
the basic aspects of metric conversion. A review of the reports provided to 
the Secretary indicates that most federal departments and key agencies 
adhered to the guidelines, and thus the reports provided a systematic 
overview of the entire range of federal conversion activities. 

Many departments applied the guidelines to each of their major areas of 
concern or to their component agencies. For example, DOD used the 
guidelines in analyzing each of its major areas such as weapon systems, 
electronics, and construction. Many other departments such as the 
Department of Energy (DOE), DOI, DOT, Health and Human Services (HHS), 
and Treasury applied the guidelines to their component agencies. For 
example, DOE's Office of Defense Programs, Office of Civilian Radioactive 
Waste Management, Office of Energy Research, and other components 
each prepared an analysis of its activities in accordance with the 
guidelines. This 12-point approach that the departments followed with 
each of their agencies led to extremely thorough analyses of the 
conversion effort in many of the major federal departments. 

These reports in turn provided a comprehensive basis for preparing the 
Secretary of Commerce’s report to the President, as required by the 

%uidehts for the June 1992 reports stated that agencies should discuss the program element; 
supporting activities such as prwzmwwn tSOrgl-dR~meaS unment smsitivia conversion statusand 
sensitivity; hansition timetable; fed&, state, and local consultations; star&~& private indusky 
initiatim, public awareness initiati~ employee training, problems, barriers, and impedhene and 9 
recommendations. The guidelines for the June 1993 xcpor& requked a discus&on of the 6rst 10 points 
but did not require a discusion of the problems, barriers, and impedhents or the inclusion of 
lBXWUWndati0nS. 

Page 20 GAOIBCED-94-23 Progress of Metric Conversion I 



Federal Preparations for Metric conversion 
Are Weli Under Way 

executive order. The report was dated October 1992 and transmitted to the 
President in April 1993. It staked that a large mority of federal agencies 
are committed to conversion but that their rate of progress is uneven. In 
brief discussions, it summa&e d the conversion status of procurement, 
grants, and other business-related activities. It also discussed a variety of 
other areas including private indusky and public awareness iniWves. 
F’urthermore, it provided a list of six problems and recommendatious. One 
of the problems it identified is that federal agencies’ metrication activities 
alone may not be sufficient to achieve the goals of the Executive Order. 
According to the report, some federal agencies question whether reliance 
on federal procurements, grants, and other business-related activities to 
indirectly promote the conversion will ever be fully effective. (The reasons 
for these agency views are discussed in subsequent chapters.) The report 
also stated that other measures may ultimately need to be incorporated 
into the effort. These measures might involve other sectors of the nation. 

A Few Agencies 
Needed Further 
Review 

Federal departments and agencies had three opportunities during 1992 to 
provide information indicating their progress regarding metric guidelines, 
plans, and other activities. These opportunities included submitting 
(1) their 1992 report to the Congress, (2) their transition plan to m for 
inclusion in the NW report, and (3) their 1992 report to the Secretary of 
Commerce. In reviewing the reporting activities of federal departments 
and agencies, we found that EPA and Justice had provided no report to the 
Congress and were not included among the 34 departments and agencies 
discussed in NIST’S review of transition plans. Two other departments, HUD 

and Education, provided no repoit to the Congress and developed only 
draft orders for use in the reports by NILT and the Secretary of Commerce. 
The first three are discussed in this section while Education is discussed 
by itself in the foIlowing section. 

Although it provided no report to the Congress or plan for review by NIST, 
EPA submitted a progress report to Commerce in August 1992 The report 
notes that EPA established a policy encouraging the use of the metric 
system in 1975 and reaftkmed that policy in 1985. It also states that EPA’S 

standards and monitoring datarely almost exclusively on metric units, 
although some data use inch-pound units or a combination of inch-pound 
and metric units. This dual approach results not only from historical 
practices at the federal and state levels but also from statutory language 
that specifies a nonmetric unit (e.g., miles per gallon). The report cites - - 1 
bask&y three impediments TV further conversion: the need to preset I 
continuity of nonmetric data, the remaining mandates requiring $ 
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inch-pound measures, and public attitudes favoring inch-pound measures. 
The report recommends the avoidance of inch-pound units in future 
legislation and, if conflicts remain, better coordination through the IW to 

promote metric units. 

EPA’S Metric Coordinator said that the agency achieved a history of being 
metric long before there was a requirement to develop a transition plan 
Partly as a result of this circumstance, the agency did not develop such a 
plan. The metric coordinator added that, in retrospect, the agency should 
have developed a plan to avoid confusion about the status of its transition. 
In general, however, the agency is planning no further significant changes 
reiating to metric conversion. 

The metric coordinator also said that WA had not provided a report to the 
Congress in 1992 because the agency believed that it had already 
completed its metric conversion activities. However, in response to 
concerns about the status of the transition at the EPA and a request Tom 
the Secretary of Commerce, EPA submitted a report to Commerce in 
August 1992. 

Justice also provided no report to the Congress and was also the only 
federal department omitted from &s discussion of transition plans 
because it did not provide timely information. It later submitted an 
assessment on metric conversion to Commerce in September 1992. The 
report provides a careful overview of Justice’s efforts to demonstrate, 
through the department’s business-related activities, a preference for 
metric units and metric products. Among the key program elements, it 
identified prison construction, federal prison mdust&s, and general 
department-wide procurement The report discusses the transition status 
of various product divisions such as clothing and textiles, furniture 
products, and other aspects of its measurement-sensitive activities. 

m’s draR “Notice of Metric Policy and Metrication Program” was the only 
document that it submitted to Commerce officials. It is analyzed in msr’s 
report on transition plans. NIST stated that the draft notice does not 
provide a discernible plan that iterates milestones, tasks, and proposed 
accomplishment dates. However, according to NIST, the notice does offer 
procedures that could be used for planning and implementation purposes. 
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The Department of The Department of Education has a key role to play in fostering federal 

Education Has a Key 
metric conversion. The amendments to the Metric Conversion Act require 
agencies to seek out ways to increase understanding of the metric system 

Role but Has Made through educational information and guidance. The MOC desiguated 

Limited Progress Education as the lead agency in these matters by making it the chair for 
M&S Subcommittee on Public Education and Awareness. 

Education, however, has made very little progress since our review 3 years 
ago. In our March 1990 report, we stated that general policies or specific 
actions had not been determined regarding Education’s support for 
conversion to the metric system. We also stated that knowledge of the 
metric system is not one of the national goals prescribed by Education for 
high school graduates, but the Department is considering what can be 
done to include it among these goals. We further noted that the president 
of the U.S. Metric Association (USMA), a nonprofit organ&&ion promoting 
the use of the metric system, expressed concern about the slow pace of 
activity in Education. Each of these statements remains accurate in 1993, 

Education prepared a draft transition plan in May 1992. According to the 
Department’s metric coordinator, this plan had not been revised or 
finalized as of November 1993. The time frame for revision and approval 
remains uncertain. Education issued a rule on acquisition regulations in 
May 1993. The regulation is focused on contract-related activities and 
provided notice to the Department’s customers and vendors that Request 
for Proposal responses that included metric measurements would be 
accepted and encouraged 

With regard to knowledge of the metric system as a national educational 
goal, the metric coordinator told us that such knowledge could be linked 
with two of the six national goals established by the Department. He said 
that the fourth goal was especially relevant This goal states that, by the 
year 2000, U.S. students will be fin% in the world in science and 
mathematics achievement The fifth goal states that, by the year 2000, 
every adult American will be literate and will possess the knowledge and 
skills necessary to compete in a global economy. According to the metric 
coordinator, Education has not decided whether to include metric 
education among these goals but is once more considering it 

The lack of greater progress at Education has continued to arouse concern 
within the IJ~~LI. In a document emphasizing the importance of metric - - 
education, the USMA remarked that statements of a general nature abound 
regarding education reform, but specifics are very often lacking. Among 
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those who have conspicuously avoided strongly recommending the 
teaching of the metric system as the primary measurement system, 
according to the USMA, are EMudon and~national education 
organizations. 

Education’s metric coordinator cited several reasons for these difYiculties. 
He told us that responsibili@ for metric issues has been a matter of 
uncertainty within the Department. The uncertainty has centered on 
whether conversion is a programmatic or administrativ issue. As of 
March 1993, aprogram official, the Assistant Secretary for Elementary and 
Secondary Education, is responsible for metric activities. However, 
Education attorneys have viewed conversion as sn administratve issue 
relating to contracts and grants rather than as a Departmental program. 
The metric coordinator believes that responsibility will remain in the 
program area, but he does not believe that Education will make a stronger 
commitment to promoting conversion. 

ln addition, the metric coordinator pointed out the high degree of 
autonomy in the American system of education and the Department’s 
reluctance to Impose” a national curriculum that would include explicit 
reference to metric conversion.K In this regard, he noted that not only the 
Department but other national education organizations have hesitated to 
endorse metric education as a matter of policy. He also pointed out that 
schools are teaching the metric system in mathematics and science 
courses, indicating that metric education is already helping to prepare 
students for its usage. As yet another factor, he noted that the Department 
perceives a general public resistance to the metric system and believes 
that greater emphasis on metric education might limit their pursuit of 
other objectives, 

Given this situation, the metric coordinator told us that Education plans to 
place somewhat greater emphasis on a generalized public awareness effort 
rather than a more direct commitment to metric education. Education 
serves as the iead agency for the Public Education and Awareness 
Subcommittee, and the Department’s metric coordinator acts as its 
chairperson. In January 1993, the chair of the MOC asked the coordinator to 
identify objectives and to develop a plan for the remainder of 1993. The 
MOC chair suggested two objectives: (1) a plan and recommendations for a 
comprehensive public affairs strategy for conversion and (2) initiation of 

%I commenting on our draft repoti, the Department’s Assistant secretary for Elementary and 
Secondary Fducation stated that the Department is limited by its organizational statute ti prohibits i 
the Department &om prescribing or mandating any area of curriculum 
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an outreach effort to the educational commtmity that would include model 
CUITiCti6 

Conclusions In contrast to our Endings three years ago, federal preparations for metric 
conversion are now well underway. In general, agencies have responded 
effectively to the Amendments to the Metric Conversion Act and the 
executive order. They have established guidelines and plans, many of 
which reflect a thorough analysis of their conversion efforts. As of 
January 1993, all of the mqjor agencies submitted draft or final reports to 
the Secretary of Commerce that provided further information about their 
activities. Only the Department of Education, a key agency with important 
metric responsibilities, continues to arouse our concern because of the 
limited actions it has taken in fostering metric edudon. Lacking Gnalised 
guidelines and a &u&zcd transition plan, it has made limited progress in 
definmg its metric role since our report in March 1990. 

%I commenting on our draft report, the Depaanent’s Ass&ant Secrew stated that agency 

$0 
resmhtives lack the time, author@, or resources for imple the ambitious plans envisioned 

mmerce. However, he notes that the subcommittee is espI0ria-g the development of a public 
affairs polky guide on the use of metric units in press release and other communicatjong. 
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Despite improvements in planning and reporting, the progress of federal 
metric procurement has been limited by several basic problems. These 
problems involve (1) the extensive nonmet& environment in which 
federal agencies are operating, (2) the limited “leverage” of federal 
procurement in overcoming private sector resistance to conversion, and 
(3) a variety of other problems, including limited support from high-level 
officials and a lack of adequate guidance in responding to the obstacles. 
The combination of these factors has exerted a potent influence in slowing 
the pace and hm&ing the scope of metric procurement in federal agencies. 
The proposed or approved use of waivers from metric procurement 
requirements indicates further difficulties. One outstanding exception to 
these procurement problems involves federal construction. Building 
construction by federal agencies, which amounts to about $40 billion 
annually, is scheduled to convert to the metric system by 1994, currently, 
building projects valued at about $12 billion are using metric measures. In 
general, however, federal progress in metric procurement remains limited, 
and federal efforts to deal with procurement issues face many problems. 

The Nonmetric 

Environment Limits 
Metric Prncurement 

For procurement purposes, the nonmetric environment takes two forms: 
the dome&c, private sector products that are generally nonmetric and the 
existing federal Mrastructure that is also nonmetric. Whether purchasing 
simple, “off-the-shelf” goods from the private sector or maintaining 
weapon systems and space shuttles, federal agencies are faced with a 
nonmetric environment that poses a huge obstacle to metric procurement 
This section summa& es the nonmetric environment faced by GSA, DOD, 

and NASAa 

In contrast to DOD and NASA, which procure unique, non-commercial 
systems as well as commercial products, GsA focuses its procurement 
activities primarily on the commercial marketplace. Private sector 
manufacturers and suppliers set the measurement-sensitive dimensions 
for most of the products acquired by GSA. These products, which are 
intended for the entire American market rather than for GSA in particular, 
are generally designed according to nonmetric standards and 
specifications. 

GSA’s metric coordinator told us that GSA is actively engaged in conversion 
but is encountering barriers in the private sector. In particular, the Federal 
Supply Service (FSS), the agency within GSA responsible for “off-the-sheIF - - 
acquisitions of paints and other commodities, is having d.ifEculty buying 1 
metric products from its suppliers. In its July 1992 report to the Secretary I z 
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of Commerce, GSA stated that its most signikant problem witi Ess 
concerns the FSS vendors or supplier base which consists primarily of 
small, or relatively small, businesses that do not sell outside the United 
States and that have no interest or desire in making metric products. FSS 
officials also pointed out that procurement policy directs them to “buy 
commercial” products, a policy that increases the agency’s dependence on 
what the private sector is willing to provide. By contrast, in situations 
where GSA writes its own specikations and standards (for instance, in 
building construction) rather than purchasing commercial goods “off the 
shelf,” GSA is f%nding somewhat greater opportunities to make a meaningful 
metric conversion. 

DOD identjhed the nonmetric environment in both the p&ate sector and its 
own irhastmcture as obstacles to progress. In the letter transmitting its 
June 1992 report to the Secretary of Commerce, the Assistant Secretary of 
Defense for Production and Logistics stated that the salient impediments 
toincreasing metricusagein ~O~are:thestatuto~mandatet~ buy 
commercial items whenever they meet DOD'S needs and the continuing 
requirement to support the inventory of weapon systems and other 
military materiel that was designed and produced in the inch-pound 
system The report also stated as M)D policy that the measurement units in 
which a system was designed will be retained for the life of the system, 
unless it is more advantageous to convert to the metric systen~ The 
existing inch-pound weapon systems and support equipment, according to 
the report, will remain unchanged in WtuaUy all cases. Thus, the report 
concluded that the great bulk of DOD materiel will be inch-pound for a long 
lime to come. 

In its January 1992 report to the Congress, DOD also pointed out that many 
of its more current weapon systems have not made the conversion. DOD 
stated that many systems now in production and being fielded were 
started before issuance of the DoD metric policy or the passage of the 
Amendments. According to DOD, since it is common for the development of 
a weapon system to take 10 years or more, many systems now “coming 
through the pipeline” preceded the metric requirements, 

Similarly, the nonmetric irhstruchue in NAsA hits its progress. In its 
August 1992 report to the Secretary of Commerce, NASA stated that it has a 
very large investment in major flight and ground systems that use the 
inch-pound system, including the space shuttle, the space station 
Freedom, launch facilites, and wind tunnels. In discussing three major 
program elements, NASA stated that (1) there will be no conversion of the 

Page 27 GAOIECED-M-23 Regress of Metric Conversion 



chapter3 
B&c Roblema Limit Federal Metric 
Procurement 

space shuttle and ground systems to metric units, (2) conversion of the 
space station to the metric system would be impractical and costly, and 
(3) existing ground systems such as tracking stations will operate with 
inch-pound units for several decades before needing replacement 

Federal Metric Although procurement of metric products is an important part of federal 

Procurement Exerts 
conversion, the government is not a large enough customer to motivate 
private sector suppliers in developing metric products. In many product 

Limited Leverage and lines, such as paints or soaps, the government buys less than one percent 

Faces Other Problems of private sector output. In addition to its lack of levemge, federal metric 
procurement faces other problems. These include private sector resistance 
to conversion that affects many agencies; inadequate support for 
conversion and a lack of involvement by procurement experts, according 
to officials in DOD; and the use of metric waivers that also limits metric 
procurement 

GSAk Experience Indicates GSA'Sproa~ement of commercialmetricproductsis facingdifficulties 
Limited Leverage because of the agency’s limited leverage over the private sector. This is 

true of many commercial goods obtained by FSS for use throughout the 
government. ES officials told us that, even in areas where ESS procurement 
might be expected to exert greater leverage, their ability to influence 
conversion was limited For example, FSS demand for copier paper 
accounts for only about one percent of the total market; industry is not 
interested in conversion to cover such a small share. 

FSS supported this view with data on its procurement as a percentage of 
total industry sales. The datalisted 15 major commodity areas. These 
included soaps and other cleaners; paints and related products; six types 
of ‘white goods” such as washers and dryers; office chairs; Gling cabinets; 
and five kinds of paper. II-I 10 areas, FSS procurement represented less than 
1 percent of total industry sales. In the remaining five areas, office chairs 
and filing cabinets accounted for the highest percentage, each amounting 
to 5.9 percent. 

Despite efforts to inform Suppliers of FSS’ interest in purchasing metric 
products, FSS officials found strong resistance to conversion and few 
metric products in the private sector. The FSS Deputy Commissioner noted 
that suppliers see no immediate &an&al advantage in conversion Many 
have no sales to foreign markets and thus have less incentive to convert. 
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Also, about 60 to 65 percent of them are small businesses that might have 
difliculty absorbing the costs of conversion. 

As further evidence of the lack of private sector motivation, officials 
referred to a survey of 68 industry suppliers of such items as paint cans 
and paper. Overall, 46 companies and trade associations replied to the FSS 
survey. As stated in an ESS memo s tamma&ng these contacts, few offered 
metric products; half of those replying were willing to go along with a soft 
metric conversion. 

As one example, a July 1991 letter fI-om The Soap and Detergent 
Association to FSS expressed reservations about conversion. These 
reservations include problems with packaging redesign, potential 
excltion of smaller companies, conflict with 1331 procurement policy 
(relating to commerciaIly available products), and end-user confusion. The 
letter further states that measurement systems must follow the general 
market and that effective conversion to the metric system can occur only 
when there is general acceptance by society at large. The letter concludes 
that soft metrication is aviable option but that full metrication for the 
purposes of government procurement ought not to be pursued at this time. 

F+SS officials said that, because of the barriers in the private sector, their 
primary metric activity consists of the “soft” conversion of their 
specikations and standards. (For example, they are moving forward with 
a complete soft conversion of their specifications for acquiring furniture.) 
They regard soft conversion as a transition toward a hard conversion 
when industry has become more receptive to metric products. They view 
soft metric measurements as an educational tool that encourages people 
to think in metric terms and thus helps prepare for the transition. This soft 
conversion is occurring as FSs goes through its customary 5-year review 
cycle for updating each of its spec&ations and standards. Thus, it is 
proceeding without any special effort to accelerate its completion. 

Other agencies have ex.pressed concern about FSS’ difficulties because they 
make their purchases based on “schedules” developed by FSS The 
schedules, according to the Deputy Commissioner, are simply lists of 
products reflecting what is commercially available. These lists account for 
by far the largest portion of FS’ products. In response to this concern, the 
Deputy Commissi oner emphasized that these schedules must reflect the 
current market offerings and that the schedules w-ill contain more mettic 
items if and when the market moves in that direction 
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DOD Has Encountered 
Metric Procurement 
Problems 

DOD Officials Cited a Lack of 
Lf3erage in Commercial 
FWcurement 

DOD Officials Cited Two 
Further Problems Regarding 
Metric Weapons Procurement 

DOD has also faced difficulties with metic procurement. It not only shares 
GSA’S problem of limited leverage over commercial products, but it has had 
little success in procuring more specialized products. DOD cited numerous 
reasons for these problems, including its policy of maintaining existing 
weapon systems in their original, nonmetric units and its declining role in 
the procurement of new weapon systems. In reviewing DOD’s conversion 
problems, we also identiCed a split within DOD between technical and 
policy-related activities that further limits metric procurement- DOD 

technical officials do not believe that they have either the authority or 
resources to implement metric procurement; they also believe that the 
higher, policy-level officials lack a commitment to metric procurement for 
various reasons, including potential conflicts between metric conversion 
and other priorities. In addition, DoD reports may overstate the extent of 
progress in metric weapons procurement by including systems that 
contain only a small percentage of metric components. 

DOD officials cited the Department’s limited-and further 
decreasing-influence in procurement of commercial (as contrasted with 
n-dim) items. DOD is relying to a greater extent on civilian goods, which 
are generally nonmetric, and it is buying fewer goods overall, which 
provides even less leverage over the market. ln its June 1992 report to the 
Secretary of Commerce, DOD gave stat&tics iUus&ating its lack of leverage. 
In discussing food procurement, WD stated that it purchases about 
$7.6 billion, or slightly more than 1 percent, of the total food purchased in 
the United States. DOD noted that there is a widespread practice within the 
food indusixy of “dual labeling” of food packages, almost always using 
inch-pound units with metric equivalents in parenthesis. In a DOD survey of 
the food industry, however, 99 percent of the responses were not 
supportive of further metrication. The few manufacturers producing or 
planning products in metric sizes indicated that, in most cases, DOD would 
have to pay a premium price. Test, measurement, and diagnostic 
equipment, however, is making progress. This includes all Army, Navy, and 
Air Force equipment used to measure, gauge, test, or inspect. Inventories 
by the armed services show relatively high percentages of 
“metric-capable” equipment in these areas. 

DOD officiak involved in metric conversion activities cited two further 
problems that relate primarily to the procurement of metic weapon 
systems. First, they described a lack of high-level support for conversion 
among DOD’S procurement policy officials and program managers who are - 
responsible for weapon system development. Second, they described the 
contrasting emphasis on a “low-level” approach involving the conversion 
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of speci&zAons and standards. In their view, this technical approach 
cannot drive the development and procurement of metric weapon systems, 
especially when the technical actXty is poorly supported and conducted 
on an ad hoc basis. 

Standardization officials in the Army, Navy, Air Force, and the Office of 
the Secretary of Defense expressed the view that high-level procurement 
policy officials need to be involved if metric progress is to occur. 
However, DOD'S Office of Defense Procurement has remained v&rally 
uninvolved. An official with this office co-ed the lack of involvement, 
stating that the office views metic conversion as solely a technical issue. 
He added that the Office of Defense Procurement considers the FAR 

“measurement-blind” and said that, from the standpoint of procurement, it 
makes no difference what the measurement system might be. The DOD 

Metric Coordinator said that, because of this view, officials in the 
Standardization Program Division and the Office of Defense Procurement 
were holding no discussions on metric procurement. He said that there 
needs to be a dialogue but that the procurement policy office has 
remained almost completely uninvolved1 

hi addition to the lack of support fn>m procurement policy officials, DOD’S 

standardization officials discussed the difbcult decisions faced by the PMS. 
They pointed out that the PI& have substantial authority in developing 
weapon systems. The PMS bear all the responsibility and risk for 
delivering a system that meets its budget, schedule, and performance 
requirements. Metric conversion is only one among several considerations. 
A new approach that included cdnversion but also involved cost increases 
or schedule delays would heighten the chance of a request for a metric 
waiver. According to the standardization officials, the PMS have seldom, if 
ever, expressed support for conversion. 

In part because of the lack of high-level support, DOD’S standardization 
officials believe that DOD is emphasizing a technical approach involving the 

‘A deputy dkctor in the Office of Defense -t described more fully the reasons for his 
office’s lack of involvement during a July 1993 follow-up meeting Among the reasons, he stated that 
his office deals with ahow” something is purchased tl?th&ilUl~hat”iSpurchased. lntNsl-espe&he 
~theearIierstatementbyanwberofhisofficethattheFARismeasurement -blind and does 
notcarewhatmeas urementsystemisrtsed.AsecDndreasoninvolvedthedesiretoavoid~the 
FAR more c-me. ln his view, additional details and guidance on various issues, including 
p&c convebon, would o&et the efforts to &eamIine and sin@@ procurementreguMions.Asa - 
thirdreason,hestatedthatneithertheOffi~ofDefenseRocurementnorthe~onand 
Man- Division has the klout” to force conversion He said that the real decisionmaking 
authority resides with the Program Managers (PM), who O~~IBX the weapon q&ems, and the division 
heads,~eadmiralsandgeneraiswhocanselectthemetricoptioniftheyseeitasbeinginthe~ 
interest of DOD. 
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conversion of specifidons and standards. However, these officials 
doubted that this approach would be effetive. They said that the 
conversion of specifications and standards is a relatively low-level activity, 
whereas conversion depends upon high-level support from procurement 
policy officials and the PMS. According to DOD’S metric coordinator, 
procurement needs a metric bias that only higher-level decision-making 
can provide to make conversion successful. 

Standardization officials also expressed their view that the technical 
approach is not adequately supported. An Army standardization official 
told us that the Army Standardization Office is dealing with more 
initiatives (such as a shiff to commercial standards, environmental issues, 
and metric conversion) while resources to support them are being 
reduced. The Navy Material Metrication Project Officer said that engineers 
are responsible for converting technical documentation, including 
specifications and standards. However, these engineers have other duties, 
extending from doing routine spectications work to finding technical 
solutions for emergencies at sea, that take precedence over conversion. 
Their metric activities are largely “ad hoc,- a task undertaken when no 
other duties demand attention. The Director, Air Force Departmental 
Standardization Office, said that there is virtually no support for 
conversion. He said that the only spetications and standards receiving 
attention are those in support of immediate acquisition activities, not 
longer-range prospects such as metric conversion. 

Thus, in general, a split exists within DOD between the technical and policy 
areas. Each side points to the other as the appropriate focal point for 
progress in conversion, but neither side is able to resolve the problem. The 
technical side, in its view, has neither the needed authority nor resources 
while the procurement policy officials and PMs are generally uninvolved 

DOD Reports May Overstate 
Progress in Metric Weapons 
Procurement 

For fiscal years 1988 through 1991, DOD’S Annual Metric Reports to the 
Congress reported a totaJ of 65 weapon systems with metric components 
in the Production Phase, and 89 with metric components in the Research, 
Development, Test, and Evaluation Phase. Many of these systems and 
subsystems, according to the January 1992 report, are “hybrid;” that is, 
they are partly metric and partly inch-pound This report cites various 
examples, including the Army’s Commanche helicopter and a Navy trainer 
plane. The report also stab that, in addition to weapon systems, the 
services have had significant acquisitions of metric-designed support - 
equipment. 
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However, the degree of actual metric.aGon is not clear from the annual 
reports, which provide only a list without detailed discussion. The original 
reports furnished by the Services, on which the January 1992 report was 
based, also contain only a list with almost no further information, One of 
the few details was furnished by the Navy in a summary of its success 
stories. It stated that acquisition of small craft such as utility boats is 
rapidly changing to metric u&s. 

DOD’s metric coordinator stated that the degree of metrication in DOD 

weapon systems is often diflicult to determine. He said that, for several 
metric weapon systems, he had seen estimates that their metric 
components amounted to only about 5 percent of the total systems. We 
noted that DOD’S July 1992 report to the Secretary of Commerce concluded 
that the great bulk of DOD materiel will be inch-pound for a long time to 
come. 

The Commanche Helicopter a 
DOD Metric Success Story 

In contrast to these metric procurement problems, one weapon system 
provides a DOD metric success story. DOD'S metric coordinator described 
the Commanche, a light helicopter designed for reconnaisance and attack, 
as DOD'S “showcase metric example.” He said that the Commanche 
propulsion system is virtually 100 percent metric. He also noted that the 
Commanche was the f3st “home-grown” system to be fully metric. Other 
DOD metric weapon systems, such as a Navy trainer plane, were derived 
from European metric designs. 

One signi&xnt advantage emerged from the medication of the 
Commanche helicopter: the tool kit needed to overhaul the engine was 
reduced Mm 40 tools to only 6. A potential advantage has also emerged: 
the prospect of a more lucrative overseas market for the engine once it is 
fully “qualified” or tested and found reliable. 

At present, however, the Commanche program has been drastically scaled 
back from original plans for a large production run. Three prototypes are 
authorized for actual construction, but there has been no approval for 
full-scale production of the helicopter. 

NASA’s Metric 
Procurement Is Limited 

In its August 1992 report to the Secretary of Commerce, NASA discussed its 
limited leverage over the private sector. It noted that industry provides the 
hardware and support services for most NASAprogramS. However, 
according to the report, few commercial sources provide supplies and 
equipment in metric sizes or produce metric hardware that meets 
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aerospace requirements. Because NASA is not a major customer in any 
market except the space industry, according to the report, the ability to 
influence the market through demand suppotig NASA contracts is limited. 
This situation, the report concludes, could result in NASA requests for 
metric hardware becoming “special orders” only, with possible cost 
differences and safety concerns when both measurement systems are in 
use. 

NASA has begun to gain experience with metric procurement through two 
pilot programs involving proposed satellite systems. The two programs are 
developing satellites for measuring tropical rainfall and surveying the 
enx4ronment of Mars. NAM’S metric coordiuator noted that only certain 
portions (or subsystems) of the satellites are being considered for metric 
conversion. These include, for example, the main frame of each satellite 
system as opposed to the “inherited” hardwsre such as gyroscopes or 
propulsion. 

The metric coordinator said that important support for metric usage in 
these two projects has come from the Deputy, Office of Space Science and 
Applications (0%~). A number of meetigs at the NASA field centers 
developing the satellites have also helped to promote the conversion. 
Another factor has been the policy requiring a special waiver if a decision 
is made to remain nonmetric. According to the metric coordinator, this 
policy has provided a substantive process for addressing metric issues. 

The metric coordinator told us that, in his view, OSSA is making the most 
progress toward conversion among the various NASA agencies. OSSA has 
developed an %tegrated Mission List” identifying all currently funded and 
planned OSSA payloads in relation to their metric, inch-pound, or hybrid 
units of design. Of the more than 100 missions included in the list, 65 are 
designated as metric and 32 as hybrid. As of July 1993, however, only the 
two satellite systems described above have made significant progress in 
the procurement cycle. 

Waiver Requests Indicate Both DOD and NASA have developed procedures for reviewing and 
Further Problems but May approving waiver requests. Designated officials in DOD may grant waivers 
Contain a FVomising on a case-by-case basis if the use of the metric system is not in the best 

Solution interest of the DOD. A request for a waiver in NASA must be supported by an 
assessment of the entire program that demonstrates a sdgnifrcant adverse 
impact would arise from using the metric system. 
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DOD and NAEZA program officials have requested waivers fkom metric 
conversion relating to the procurement of new systems. In its report to 
Commerce, DOD stated that, with regard to new systems in the acquisition 
process, waivers increasingly are being sought when conversion is seen as 
not in the best interest of WD. Two waivers have been granted at DOD and 
four at NASA. Others are under review in both agencies. In dealing with 
their waiver requests, both agencies have begun to take a “subsystem” 
approach, identifying portions of a system that can be converted rather 
than waiving the entire system. This potentially valuable approach is 
discussed at the end of this section. 

In its January 1992 reportto the Congress, DOD identjsed two Navy waiver 
requests (for an oceanographic research ship and a submarine combat 
system) that had received approval. It cited two other Navy systems 
(involving amphibious warfare ships and strategic sealift ships) for which 
waivers were in process. It listed three Army systems (an all-teti lifter, 
a crane, and a fueling system) that were approaching a decision whether 
to request a waiver. lu following up on these potential waivers, we found 
that the Navy withdrew its waiver request for the amphibious warfare 
ships, a decision that is discussed in more detail later in this section. As of 
July 1993, the Navy was still trying to exempt the strategic sealift ships 
from being a fully metic program because of concerns about potential 
cost increases and schedule delays. The Army has decided that regarding 
the all-terrain lifter and the crane, it will incorporate metrication to the 
maximum extent possible by following guidelines set forth by commercial 
industry. It has also decided that it will use metric units in developing the 
fueling system. 

NASA had processed four waiver requests as of October 1992. It grauted 
waivers for two of the space science programs mainly because of their 
“inherited” designs or hardware that made conversion impractical. It 
granted a third waiver based on considerations involving rapid 
implementation, low cost, and maximum use of existing designs. The 
fourth waiver, which deals with the Tropical FhinfalI Mapping Mission 
(-TRW), involves a scaling back from plans for a total conversion to a use 
of hybrid units. 

In dealing with waiver requests, both DOD and NASA have begun to explore 
the merits of a subsystem approach to conversion. As shown in two cases 
(involving the Navy’s amphibious ship and NASA’S TRMM satellite), this 
approach may be valuable in identifying parts of a system that can be 
converted rather than waiving the entire system. 
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The Navy waiver request for the amphibious ship and the opposition it 
stirred up within DOD deserve special attention. The request, which 
involved the development of assault ships intended to replace 41 warships, 
represented a major procurement in which the Navy withdrew its waiver 
request Opposition by metric officials and eventual support for a 
“subsystem” approach by the PM led to this withdrawal in November 1992. 
A memo stated that the program is not seeking a waiver and that, to the 
extent practicable, within the constraints of schedule and cost, the ship 
will be uhybrid.” Among the met& elements slated for development as of 
July 1993, a Navy standardization official identified the hull design, the 
layout of compartments on each deck, and the structural design of the ship 
as well as utility boats and other items, Among the potential metric 
equipment, the official identied the main propulsion diesel engines, a 
large crane, steering gear, and other items. 

At NASA, the waiver request for the TRMM satellite included a detailed list of 
subsystems such as corumurtications, power, and reaction control. For 
each of these, the list differentiates between “existing design,” which tends 
to be nonmetric, and “new design,” for which the potential for metric is 
somewhat greater. The component parts are then described as metric, 
inch-pound, or hybrid, followed in many cases by comments further 
explaining the decision. In commenting on this approach, NASA'S Associate _ 1 Adrrmustrato r for safety and Mission Quality stated in a memo that the 
subsystem snalysis is an excellent approach to making decisions and 
identifying issues. 

We agree with this assessment of the subsystem approach. It provides a 
logical alternative to the “all-or-nothing- approach that may not be realistic 
in an extensively nonmetric environment and that may lead to requests for 
total metric waivers. It represents a useful compromise between these two 
extremes and may be applicable in many situations2 

GPO’s Experience Reflects The Government Printing Office (GPO) is currently implementing a plan for 
One Major Barrier metric conversion in its production and procurement of government 

publications. In addition to producing passports and microfiche in metric 
sizes, other metric products are being produced or procured for federal 

~nunerce’s National Oceanic and Atmospheric Administration (NOAA) is taking a similar approach 
withitsshipsALtho~itsexisting~ofZlshipswas#~~usinginchpound~NOAA 
will attempt to use the metric system in all future ship constructon, maintenance, and repair pro@ams 
to the West degree possible. The Pmgmm Manager for the NOAA Fleet Repkvzement and 
Modification progmm told us that NOAA is working on two new metric ships and that he will take a 
SU~BYS&XO approach He said that total metric conversion was umeabtic and would risk alienating 
major suppliers. 
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agencies on an increasing scale. However, one apparent obstacle to a fully 
successful conversion is the inability of certain types of printing presses, 
standard throughout the printing industry, to economically print one of the 
more common standard metric paper sixes. This size, known as “AA,” is 
especially important because it represents the international standard size 
for business correspondence that would replace the 8.5by-11 inch paper 
in widespread use. 

The difficulty became evident when, at the request of the Internal Revenue 
Service (ES), the GPO attempted to procure two publications (involvmg 
800,000 and 1.6 million copies) in the A-4 size. The GPO found that its 
printjng conlractors responded with bids over 30 percent higher than the 
cost of printing the jobs in the S.&by-11 inch size and therefore cancelled 
the bid. 

The reason for the cost increase involved the large amount of paper that 
would be wasted. The waste is attributable to the press being capable of 
printing only one of the longer A4 pages in the same space that two 
8.5by-11 inch pages can be printed. As a result, the excess paper would 
have to be trimmed off and discarded. The printers told the GPO that the 
only way to avoid the waste would be to buy new presses designed to 
produce the A-4 size. The episode shows the problems that in some cases 
may accompany a hard metric conversion, in which the actual physical 
dimensions of a product must be changed. 

Metric Procurement Is In contrast to the numerous problems facing federal metric procurement, 

Making Progress in 
Construction 

the use of the metric system in federal construction projects shows a great 
deal of progress. In particular, building construction has become a focal 
point for metric conversion. The MOC Construction Subcommittee has 
played a leading role in facilitating the conversion of all federal 
construction, a $40 billion annual expenditure. During the summer of 1991, 
the subcommittee established a goal of using metric units in the design of 
all new federal Wilities by January 1994. 

The subcommittee’s work is now being carried forward by the 
Construction Metrication Council, a part of the National Institute of 
Building Sciences (NIBS). The Council, a private sector group, has 
obtained funding from numerous federal agencies to broaden the work of 
the subcommittee. The Council’s Executive Director has organized regular - 
monthly meetings where federal and private sector officials have 
discussed a wide range of topics relating to conversion. These have 
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included federal and private sector metric projects as well as technical 
areas such as mechanical and electrical equipment 

GSA'S Public Buildings Service has also played a key role in fostering this 
progress. It provided the majority of funding for a “Metric Guide for 
Federal Construction” in 1991. A GSA project manager in the Office of 
Design and Construction developed a draft “Metric Design Guide” that 
provides detailed information relating to numerous aspects of design and 
products used in constructior~ This official commented that vktually any 
project can use the metric system in its design and construction. He added 
that all hard metric products for commercial construction are available 
from at least three respected domestic sources at little to no cost 
premium. 

In addition to this availability of ‘hard” metric products, the project 
manager commented on the importance of the “soft.” approach to 
conversion in the “Metric Design Guide.” In fact, according to the report, 
over 95 percent of the products used in building construction will undergo 
no physical change at all during the metric transition. All that will occur is 
that the dimensions of the product will be identEed in drawings, 
spec&ations, and on product literature in metric units. The preeminent 
role of soft conversion in construction has contributed greatly to the 
progress being achieved. 

As of July 1993, GSA estimated the value of all federal metric projects in the 
planning, design, and actual construction phases at about $12 billion, The 
GSA project manager said that GSA will meet the 1994 deadline for 
converting all its construction projects to the metic system. A number of 
other major agencies, according to the project manager, will probably 
complete their conversions for construction in 1995. 

Another area of progress in metric construction involved DOE's 

Superconducting Supercollider (ssc), a high-energy physics facility located 
in Texas. DOE announced its plans to use the metric system in developing 
and procuring the ssc at a congressional hearing on conversion in 
April 1990. It described the ssc as the most significant example of its 
conversion program and stated that its technical components would be 
specified in metric units. It also stated that these components would cost 
several billion dollars and include virtwlly every capital acqukition for the 
program, with the exception of the underground tunnel and aboveground 
conventional support f&ties. 
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The ssc was to be one of the largest metric procurements undertaken by 
the federal government As stated in its April 2990 announcement, DOE 

planned to procure the technical systems-in metric units while using 
nonmetric units in its conventional construction for the facility. The 
long-standing use of the metric system in highenergy physics largely 
accounted for DOE'S plans for the ssc. DOE policy required the use of “hard” 
metic units in all ssc-related designs begun after March 1990.3 

Federal Efforts to 
Address Metic 
Procurement Issues 
Face Many Problems 

Despite these signs of success in a few important areas, federal progress in 
metric procurement remains limited. In addition, federal efforts to deal 
with issues relating to metric procurement face many problems. 

Progress Remains Limited GSA chairs the interagency Procurement and Supply Subcommittee. 
in the Procurement and Although the subcommithe has met regularly, one of its primary efforts 
Supply Subcommittee involving industry metric conferences has had only limited success. In 

addition, two of its members believe that the lack of involvement by DOD 

procurement officials has further weakened its efforts. 

One key initiative of the subcommittee involved three industry 
conferences that focused on paints and coatings, ‘white goods” such as 
appliances, and electronic equipment. GSA took responsibility for the first 
two areas, DOD for the third. The subcommittee chairman said that GSA 

held both of its conferences in 1992 and that the results were discouraging. 
Neither the paints nor appliance industry expressed interest in providing 
metric products or converting to the metric system. DOD participated in a 
conference on electronics sponsored by the Electronics Industry 
Association in October 1992. DOD'S metric coordinator said that the 
electronics industry was more receptive to exploring metric conversion 
than were the pair@ and appliance industries. 

Members of the subcommittee also commented on a second problem. 
DOD'S Metric Coordinator pointed out that no DOD procurement officials 
have been involved in the subcommittee’s meetings. In spite of being a 
standardization official rather than a procurement expert, he has attended 
the meetings as the DOD representative because he felt that DOD should be 
involved, but he does not regard himself as the appropriate person, He 
noted that a representative Corn the procurement policy office planned to 

%I October 1993, the Congress voted to term&&e further work on the SSC. 

Page 39 GAO/RCED-94-23 Progras of Metric Conversion 



Chapter 3 
Basic Problems Limit Federal Metric 
Procurement 

attend one meeting but decided against it In commenting on this situation, 
an official with the Office of Federal Procurement Policy (OFPP), also a 
member of the subcommittee, said that as long as no DOD procurement 
representative is involved, the effectiveness of the subcommittee will be 
greatly reduced 

Basic Problems 
Characterize Metric 
Procurement Policy 

Progress in metric procurement policy is limited mainly to two revisions of 
the FAR and one proposed revision to OMEI Circular A-119 dealing with 
voluntary standards. An OFPP official involved with metric issues told us 
that these three actions covered the most important areas in metric 
conversion policy. 

The revision of FAR Part 7, “Acquisition Planning,” occurred in 
December 1992, when WD, GSA, and NASA issued a Federal Acquisition 
Circular. The Circular states only that the FAR&S amended to encourage the 
use of the metric system in government procurements4 FAR Part 10, 
‘Specifications, Standards, and Other Purchase Descriptions,” was revised 
in February 1992 with the addition of a reference to the metric system. The 
reference primarily summarizes the amendments. OMB Circular A-119, 
“Federal Participation in the Development and Use of Voluntary 
Standards,” is being revised to include a metric reference. The proposed 
revision states that preference should be given, in light of stated national 
goals and objectives, to the adoption and use of voluntary standards that 
reflect the metric system, The revision does not include a definition of 
“preference” or discussion of its implementation. 

In spite of these revisions to metric policy, several basic areas of concern 
remain to be addressed These include (1) difikulties in implementing a 
workable defhition of a ymetric” product, (2) unresolved potential policy 
conflicts with other portions of the FAR and with the Competition in 
Contracting Act (CICA) in the current nonmetric environment, and (3) other 
issues relalhg to metric “preference” and the higher costs or premiums 
that may be associated with metric products. 

The Chair, MOC, defined a metric product as aproduct that is described in 
metric units and that adheres to relevant metric standards and 
speciiications. It is accepted internationally wherever metric regulations, 
codes, or standards prevail because it conforms to appropriate preferred 

‘An OFFP official noted that this approach omits any specific reference to the role of procurement 
officials and leaves the resportsibiliW for metric conversion w&h *agency heads.” He added that this 
approach reflects a view by proc urement 
metric conversion 

officials that they should not be involved in the promss of 
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metric sizes. It is designed, manufactured, repaired, and recycled or 
disposed of using metricdimensioned tools, processes, and specifications, 
wherever applicable. 

However, the problems in implementing a workable deGnition of a metric 
product became evident during a discussion with FSS officials, who told us 
that they would have difficulty dete mining when a manufactured item 
actually becomes a metric item. For example, they pointed out that an 
item may have metric components but still not constitute a metric product 
They also said that, even if they developed a definition of a metric product, 
they would not have the ability to “police” the manufacturers’ catalogues 
and determine whether a declared metric item met the definition of a 
metric product They believed that their suppliers would probably identify 
items as metric even if only a small part of the end products consisted of 
metric parts. 

There are also potential policy conflicts between metric and other policy 
goals. The two main areas of concern involve FAR Part 11, “Acquisition and 
Distribution of Commercial Products,” and FL~R Part 25, “Foreign 
Acquisition.” FAR Part 11 states that agencies shah acquire commercial 
products whenever these products adequately satisfy the government’s 
needs. Thus, while the revision to FAR Parts 7 and 10 points toward a 
greater role for metric usage in federal procurement, FAR Part 11 instructs 
agencies to rely on the commercial marketplace. As we have seen earlier 
in this chapter, this policy has left agencies facing a predominantly 
nonmetic environment 

FAR Part 25 basically implements the l3uy American Act by stating that only 
domestic end products should be acquired for public use with certain 
exceptions. Since metric products are more widely available from foreign 
suppliers than they are from domestic sources, agencies are concerned 
that an emphasis on metric procurement may lead to greater foreign 
involvement The July I993 interagency guidelines caution that insi&ng on 
a product made to metric specifications could give an unintended 
competitive advantage to foreign-owned firms. The guidelines recognize 
that, if prevailing international standards for a product are nonmetic or if 
a U.S. industry sector is predominantly nonmetric and cannot easily 
supply a product to metric speci&ations, this may constitute an exception 
to an agency’s use of the metric system. 

Another potential policy conflict involves the need for Tull and open 
competition” as stated in the Competition in Contracting Act GSA'S metic 
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coordinator told us that GSA has a mandate to provide for full and open 
competition and that GSA cannot offer any requests for proposals restricted 
to metric products because the supplier base would be too limited.5 

Other issues relating mainly to metric preference and potential premiums 
to be paid for metric products remain unresolved. The meaning of 
“preference” in practical terms for metric procurement is undefined. As 
one example, DOD’S Metric Coordinator told us that he would like to 
receive guidance from DOD procurement experts about the meaning of 
metric preference but, as noted earlier, no discussions were underway. 

The issue of potential premiums for metric products reveals basic 
inconsistencies in its interpretation by federal officials. After a June 1992 
meeting of the ICMP, at which some officials expressed concern about 
increased costs due to conversion, the ICMP &airman stated in a Ietter to 
an agency official that the President recognized that there may be a cost to 
federal agencies. However, according to the chairman, the use of federal 
agency purchasing power to help U.S. industry to make the conversion is 
more important. The chairman also stated that no cost-benefit analysis at 
the individual agency or individual program level is needed. The chairman 
concluded that the GPO furnished a good example in working with the 
paper and printing industries to explore the use of standard metric paper 
sizes for federal correspondence and reports. The very example cited by 
the chairman however, illustrates the opposite. As noted earlier in this 
chapter, GPO eventually cancelled its first major plans for printing with 
metric paper when its Request for Proposal met with a projected cost 
increase of over 30 percent. This case illustrates the problems arising from 
potential premiums for metric products. 

In spite of these difficulties, however, we found no instance of an agency 
establishing guidelines to determine areasonable or unreasonable 
premium. Partly in response to this problem, the interagency procurement 
guidelines noted that the Metric Conversion Act does not specikally 
authorize payment of direct additional costs for metric products. 

%I its teclullcal ~~onourdraftreport,GsAnoted~contractingpersonnelm~bemindful 
ofthe requireme nt for full and open competition in proclning any smites orsuppli~ including th4Jse _ 
co- to metric rneasuremenk It pointed out that the FAR defmes full and open competkion as 
the process by which all rqwnsible offerors are allowed to compete. According to GSq ma&et 
rmearch should reveal availability of products con@ued to metric measurement Whenmetric 
products are not available, soft metric, hybrid, or duaI systems can be wed in preparing the purchase 
description 
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Guidance in Responding to The problems facing metric procurement are complicated and have not 
Metric Procurement Issues been fully addressed Until early 1993, various agency officials were 
Remains Incomplete frushtd with the virtusl absence of guidance. For example, nor’s metric 

coordinator stated in December 1992 that, because there has been no 
coordinated guidance and direction on issuance of procurement 
instrutions, the government is in a situation of needing hundreds of 
independent memos such as the ones generated by one of Interior’s 
procurement offices. 

In response to this situation, federal officials made two efforts in early 
1993 to prepare overall guidance. However, one product, developed by the 
Procurement and Supply Subcommittee, was not circulated to other 
agencies because the MOC chair believed that further work was needed. A 
second product, developed primarily by the MOC chair, was circulated to 
key agencies and procurement officials for comment. The ‘Proposed 
Agency Guidance on the Use of the Metric System in Acquisitions” 
contained seven provisions relating to basic aspects of procurement 

DOD procurement officials stated that they took slxong exception to this 
proposed guidance. They stated that the issue of how to implement the 
law and the Executive Order is totally within the purview of the technical 
community. Contratig personnel, according to a DOD memo, do not have 
the qualifications or spec5cation lmowledge to question whether an item 
should or should not be purchased using metric standards. The remainder 
of the memo then challenges four of the seven provisions. Thus, even 
recent efforts to resolve the issues relating to metric procurement 
produced further controversy and little agreement on how to achieve 
progress. 

The response to these proposals by procurement officials also raised once 
more the question of their role in facilitating the conversion. As discussed 
earlier, non procurement officials have taken a %ands-off approach 
Nonetheless, other federal officials continue to believe that procurement 
officials need to be involved in convertjng federal procurement to the 
metric system. The law speci6cally refers to procurement and raises the 
expectation, among non-procurement officials, that help and guidance will 
be forthcoming from the procurement area These confXctingpoints of 
view have not yet been resolved. 

In a March 1993 meeting, the Procurement and Supply Subcommittee 
discussed ways of revising the proposals. They focused on the dif&ulties 
in defining an appropriate metric role for procurement officials. The 

Page 43 GAO/BCED-94-23 Progress of Metric Conversion 



chapter 3 
Basic froblems Limit Federal Metric 
Procurement 

Subcommittee also agreed to establish special working groups to address 
a set of new objectives for its work provided by the chair of the MOC. These 
objectives included the development of model documents and statements 
that agencies can use for procurement-related activities and a strategic 
plan for government-wide procurement policies and regulations to 
improve implementation of the Executive Order. In our view, these 
objectives represent an important step, but federal officials have not yet 
had time to follow through with them. 

In a June 1993 meeting of the ICMP, metric officials reviewed the guidelines 
further. The chair, MOC, emphasized at the meeting that these were only 
guidelines and were not mandatory. There was also discussion by the WD 
representative about explicitly stating that agencies are expected to tailor 
the guidelines to their specific requirements. This statement was in fact 
incorporated into the final document that the ICMP approved in July 1993. 
The guidelines included such actions as the following (1) All acquisitions 
that are measurement-sensitive should use the metric system of 
measurement to the maximum extent possible. (2) Specif%zaGons should 
identify measurement-sensitive deliverables, such as hardware, 
components, or documentation, and require that they use metric 
measurements In our view, the guidelines represent a good first step in 
responding to the need for guidance but may not resolve all of the 
problems that we have identiCed. 

Conclusions A number of basic problems have limited the ability of agencies to achieve 
progress in metric procurement. The nonmetric environment, the lack of 
leverage provided by federal procurement in overcoming private sector 
resistance, and unresolved procurement issues are three of the most 
serious problems. DOD and NASA waivers indicate further procurement 
difficulties. Both agencies have granted waivers for several of their new 
acquisitions. However, they have begun exploring a subsystem approach 
to identify parts of a system that can be converted rather than waiving the 
entire system fkom metric requirements. We believe that this approach 
represents a useful compromise between the two extremes of total 
conversion or exemption and may be applicable in many situations. Such 
an approach is also consistent with the interagency procurement 
guidelines urging the use of the metric system to the maximum extent 
possible. 
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Recommendation to As an alternative to exempting entire systems from metric requirements, 

the Interagency 
we recommend that a subsystem approach to metric conversion be 
adopted where a total conversion is unfeasible. The Interagency 

Committee on Metric Committee on Metric Policy, which is the committee responsible for 

Policy guiding federal metric conversion, should establish this policy and make it 
known to its member agencies. 
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The Amendments to the Metric Conversion Act direct federal agencies, to 
the extent feasible, to use the metric system not only in their 
procurements but slso in their grants and other business activities. The 
use of metric measurements in federal grants is extensive and shows a 
great deal of progress. For example, major grant-making agencies such as 
NSF and HHS’ Public Health Service require their awardees to use the 
metric system in their grant proposals and reports on work conducted 
under federal grants. 

The conversion of “other business-related activities” has advanced in some 
areas while encountering obstacles in others. Plans for the conversion of 
charts, for example, are actively underway. In other areas, however, 
federal agencies have met with resistance from the private sector or the 
public. Commerce affords a strildng example in this regard. Even though 
Commerce, the lead agency for metric conversion, develops weather data 
using the metric system, it also “lmmhks” the data back into the 
inch-pound system because of public resistance to metric units. 

Grants for Research 
Are Metric, and 
Conversion May Be 
Required in Other 
Grants Activities 

In general, federal grants for scientil?c research make extensive use of 
metric units. In other areas, such as federally funded highway 
construction, eduction, and housing, the question of federal leverage over 
grantees is being raised but in some cases has not been fully resolved. 

Major federal agencies that award grants for scientic research have taken 
steps to include metric requirements. In an August 1990 application guide 
to grants for research and education in science and engineering, NSF 
stated that proposals for grants, cooperative agreements, and contracts 
submitted to NSF after January 1,1991, are required to use the metric 
system. Likewise, the statement added, reports, publications, and 
communiques regarding proposals will be required to use metric units. 
HHS’ Public Health Service, in an October 1991 “Grants Policy Statement,” 
issued the same requirements and made them effective October 1,1991. In 
an August 1992 Federal Register statement, EPA indicated that recipients of 
federal funds are encouraged to use the metric system. USDA’S 
representative to the metric Subcommittee on Financial Assistance, which 
is responsible for addressing metric issues relating to federal grants, told 
us that metric units are used in all of the scieni%c and internstional areas 
relating to USDA grants. Similarly, a DOD member of the subcommittee told 
us that DOD grzmts for scientik research rely almost entirely on metric _ 
units. In general, the science-related activities funded by federal grants 
have converted to the metric system. 
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In other areas such as highway construction, housing, and education, 
federal agencies and the MOC’S Finsncial Assktance Subcommittee are 
addressing the role of federal leverage over grantees’ activities. DOT has 

decided to include metric requirements for federally assisted highway 
construction. The metric coordinator in DOT's Federal Highway . - AdrtWWk& ‘on (FHWA) discussed FNWA’S Federal Aid Highway Program, 
which annually provides about $18 billion in assi&ance to state agencies 
for highway construcuor~ He said that, beginning September 30,1996, 
state highway agencies receiving federal funds from the program will be 
required to use the metric system in the measurement-sensitive aspects of 
their plans for road construction. Measurement-sensitive areas include the 
depth of pavement, length of roadway, width of lanes, quantities of 
material used in construction, testing/sampling of materials, and other 
elements. The highways affected by DOT’S decision belong to the National 
Highway System, which includes high-priority routes such as the Interstate 
Highway System, urban roads, major routes in the countty, and bridges 
that total 155,000 miles at present. 

Other agencies such as Education and IIUD have not yet decided to include 
metric requirements tiecting their grantees. An attorney with Education 
told us that these requirements might affect actions (such as procurements 
of metric goods) at the local level. These “flowdown” requirements, 
according to the attorney, need to be addressed on a government-wide 
basis through OMB Circular A-102, which deals with grants and cooperative 
agreements with state and local governments. 

In t&is regard, the MOC'S Subcommittee on F’inancial Assistance sent a 
memo to a task force involved in revising Circular A-102. The memo 
requested a revision that strengthens the language in this circular 
advocating the use of the metric system. In addition, the memo suggested 
that related language for A-102 should state that recipients and 
subrecipients of federal funds are encouraged to use the metric system. 
The A-102 Task Force received comments on the draft through 
November 1992 but as of July 1993 had taken no action based on the 
comments. 

Members of the Subcommittee on Financial AssWmce also discussed the 
issue of “flowdown” requirements at their December 1992 meeting. The 
chair said thst the subcommittee was only beginning to explore the 
questions raised by the use of flowdown requirements in federal grants. 

Page 47 GAO/R-D-34-23 Progress of Metric Conversion 



Chapter 4 
Federal Grants and Other Business 
Activities Show Mixed Rosm+s Tomud 
Melric Conversion 

Other Business 
Activities Show a 
Mixture of Progress 
and Problems 

“Other business-related activities” include an extremely broad range of 
federal efforts relating to metric conversion. Two tidings emerged fkom 
our review of this area First, in part because of the broad range of 
activities, progress is uneven, showing a mixture of successes-and 
set-backs. This mixture shows up in almost every area; in the regulatory 
area, for example, one story may suggest progress while another suggests 
the opposite. Second, the problems are frequently related to resistance 
from the private sector or the public that are affected by these other 
activities. Federal agencies are often relying on the preferences of their 
%.rstomers,n thus limiting metric progress. This second fmding tends to 
reinforce and extend what we found in chapter 3 regarding private sector 
resistance to metric procurement. 

Progress Is Evident in 
Several Areas 

The law does not specifically define what is meant by the term “other 
business activities.“l In its October 1992 report to the President, however, 
Commerce briefly discussed a variety of these other activities. The 
discussion included publications and other documentation; private 
industry initiatives; federal employee training; and other business-related 
activities such as research and development, testing and measurement, 
and facilities and property management It alsO included licensing and 
regulating; the collection, processing, and reporting of da@ and state and 
local consuItations in areas such as weather reportkg. 

Some of the most progressive areas identified in the Commerce report 
included publications and other documentation, private industry 
initiatives, federal employee training, and other activities such as research 
and development. In other areas such as regulatory conversion, agencies 
are facing greater opposition to change, but examples of progress can also 
be noted in these areas. 

In publications and other documentation, the information submitted to 
Commerce furnished evidence of specik plans or progress toward metric 
conversion. DOI, for example, indicated that its goal is to express 
measurements in metic units exclusively or in dual dimensions, as 
appropriate, in all reports and publications. DOI noted that many of these 
reports and officiaI publications are already published in metric units. 
Commerce’s Coast and Geodetic Survey (MS) stated that it still retains 
most of its nautical charting processes and chart products in the 
inch-pound system but has an extensive program to change to metric units 

‘The executive order provides that”other bus&s-related activities” inchde all use of measurecnent 
units in agency program and functions related to trade, industry, and commerce. 
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in the shortest practical time. ~6~;s estimates that its inventory of 
approximately 1,000 charts will be published in metric units by about 2067. 

Federal efforts to stimuIate public awareness through publications range 
from NASA'S poster, “Metric Is a Perfect 10,” to GSA'S popular brochure, 
“Metric: The System that Measures Up.” Similarly, DOE announced an 
ambitious Campaign through which its Energy Information Agency has 
included metric information flyers in its 75 publications with a total 
circulation of over 500,000 copies. Commerce has issued a variety of 
publications ranging from a metric style guide for the news media to a 
popular pamphlet, “Metric Measures Up,” of which almost 67,000 copies 
were distributed in a 9-month period ending June 1993. 

Many agencies have undertaken private industry initiatives. These include 
market surveys conducted by GSA, DOD, WA, and others. They also 
encompass special efforts on behalf of small business through various 
agencies. In addition, agencies such as GSA, DOD, DOE, and others have 
identified training needs to facilitate conversion and have developed 
programs to meet them. 

Certain regulatory agencies are also taking steps in a metric direction. FDA, 
for example, is focusing its metric activities on regulations relating to 
labels for a wide array of products. In response to technical amendments 
to the Fair Packaging and Labeling Act, which require dual (metric and 
inch-pound) labehng of net quantities, FDA is preparing a regulation that 
will affect the labeling of human and animal drugs, animal foods, 
cosmetics, biologics, and common medical devices such as thermometers. 
It published a May 1993 notice for this %mbrelW regulation in the FederaI 
Register. In response to the Nutrition Labeling and Education Act, which 
also requires dual units relating to such items as fat content on food labels, 
FDA has published a January 1993 notice in the Federal Register. FDA is also 

revising all of its regulations, compliance guides, and other documents to 
reflect metric poli~y.~ 

As another example, DOT’S National Highway MC Safety Amon 
has stated its plans to convert al.l of its measurement-sensitive activities to 
metric units. Even here, however, it noted certain exceptions. It will not 
convert its odometer &aud regulation to metric units because it lacks the 
authority to mandate that odometers maintain records in kilometers; in 

% update its Fair Packaging and Labeling Act mguk&ion, the Federal Tmde Commission also 
published an August 1993 Federal Register notice of proposed rulemaking 
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addition, a conversion of the reading in miles to ldlometers would result in 
what the report called massive confusior~ 

Problems Are Frequently 
Due to Private or Public 
Opposition 

In our review of other business activities, we found that problems 
encountered by federal agencies frequently involved opposition from the 
private sector or the public. Generally speaking, the more directly a 
proposed convetion affects the private sector or the public, the greater 
the resistance. 

This pattern is evident in such diverse areas as federal programs involving 
farmers, highway signs, food packaging and labeling, and weather 
reporting. In contrast to what was said above about the extensive 
conversion of USDA’s scientific activities, its programs that more directly 
involve farmers are the target of a general USDA exemption from metric 
requirements. In September 1992, the Secretary of Agriculture stated in a 
letter to the Secretary of Commerce that he has granted a general 
exemption from metric conversion for projects or programs that directly 
tiect individual farmers or farm programs. As noted in the letter, the 
Agricultural Stabilization and Conservation Service (ASCS) administers 
commodity stabilization programs designed to improve the economic 
stability of agriculture, to help farmers aust production to meet demand, 
and to avoid severe price swings for farmers and consumers. Over 
50 percent of farms normally participate, accounting for SO to 85 percent 
of eligible acres. Because of the legal and technical requirements and 
property recording necessary to comply with these programs, conversion 
to the metric system of weights and measures, according to the letter, 
would severely disrupt the current ASCS operations. 

One of the most visible and controversial areas of metric conversion 
involves the issue of converting highway signs. In early 1992, FHWA had 
originally intended to develop plans for such a conversion, but opposition 
expressed in certain newspapers led to a review of this decision. FWWA, in 
fact, received numerous inquiries about the proposed conversion, many of 
them raising concerns that the cost of conversion might be prohibitive. As 
a result, I?HWA published an August 1993 Federal Register notice that 
offered several options for highway signs. Comments were due by 
November 1,1993. FHWA is currently analyzing the responses. 

Food packaging and labeling have also been a focus of controversy. Prior 
to the technical amendments that are now guiding FDA’s work as described 
above, the Fair Packaging and LabeIing Act would have required 
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manufacturers to use aUmetic only” approach to labeling. Manufacturers 
opposed this approach for several reasons. They pointed out, for example, 
that in converting a quart to its metric equivalent, a fractional liter would 
be the result, creating the impression that consumers were receiving less 
for their money. In addition, they were concerned about the potential 
expenses of re-toohng equipment to produce ‘hard” metric-sized packages. 
They argued that a dual declaration of measurements on packages would 
be more reasonable. This suggestion led to the technical amendments that 
permit the use of dual units. The amendments also let manufacturers 
decide whether metric or inch-pound units will be the primary system on 
the package while the secondary system appears in parentheses. 

Weather reporting provides another graphic example of difiiculties faced 
by metric conversion. In this case, the National Weather Service (NWS) 

converts its metric data into nonmetric units because of public resistance 
to the metric system. Jn NOAA’S metric transition plan, issued in 
September 1992, NJVS comments that the metric system has been in use by 
NWS for decades. Almost all internal cakulations are performed in the 
metric system. Many of the charts distributed daily to the professional 
community are now contoured in metric units. The report then notes that 
only the final displays are in the inch-pound system where direct transfer 
of information to users is required in inch-pound units. As part of its 
transition timetable, NWS formed a working group in Exal year 1992 to 
consult with the Ass&ant Adnkistrator of NWS on the advisability of 
specific changes from inch-pounds to metric units in m products. 

In discussing NWS’ efforts to promote metric conversion, NWEZ’ Metric 
Coordinator told us that officials at his agency had contacted the 
Association of Weathercasters about the new federal policy. The Metric 
Coordinator said that the results of the contact were not encouraging. The 
Metric Coordinator said that the networks are highly competitive and are 
concerned about reduced viewer ratings if the weather data are provided 
in metric units. As a result, Nws has set no date for using metric units in 
weather information given to television and radio stations and does not 
expect a transition to occur in this area before the end of the century. 

Among other things, the Commerce report to the President discusses 
private sector and public resistance to metric conversion. In particular, it 
contains an important observation about a tendency by federal agencies to 
rely on the preferences of their private sector and public %ustomers,* thus . 
limiting the degree of metric conversion in other business activities. The 
report expresses this view in several places, including its discussion of 
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licensing and regulating, data-related activities, and state and local 
consultations. 

._ 
In its discussion of licensing and regulating, for example, the report notes 
that agencies involved in these activities seem to be reluctant to encourage 
any change toward the use of the metric system. Typically, according to 
the report, these types of agencies take the view that their highest priority 
is to provide a service to their customers. Their customers-industry, 
consumers, and ordinary &&ens-then dictate the measurement system. 
In every case, the report concludes, it is almost certain to be the exisGng 
system. 

Some licensing and regulatory agencies, such as the Nuclear Regulatory 
Commission and Labor’s Mine Safety and Health Administration, have 
stated their policy toward industry conversion as one of guidance rather 
than mandatory rulemaking. In response to a public comment on its 
metrication policy statement in the Federal Register, the Nuclear 
Regulatory Commission (NRC) opposed a suggestion to require all future 
licensing of new applicants to be in metric. For the NRC to require this type 
of action, the agency stated, it would need to show that the benefit of the 
action, such as the reduction of risk or improvement in administrative 
efficiency, would outweigh the costs. The NRC believes that the prevailing 
system of measurement is best determined by market forces and not by 
the NRC requiring the action. 

The pattern of relying on customer preference identified by Commerce 
extends to the collection, processing, and reporting of data According to 
the report, agencies that collect, analyze, and report data tend to perform 
these tasks using the units in which the data are initially provided to them. 
ln most agencies, the report states, transition to the use of metric units 
will occur only when they determine that metric usage is preferred by the 
data providers and users. 

Opposition to such change can be deepseated. Two DOI agencies, the 
Minerals Management Service and the Bureau of Land Management, 
published a joint Federal Register RFI concerning the use of metic 
measurements in activities associated with drilbng and producing oil and 
gas. Seventy-two of the 74 respondents (mostly oil and gas companies and 
associations) opposed conversion. According to DOI, record keeping in oil 
and gas is in inch-pound measurements, and tremendous costs are 
involved in changing computer routines to metic units. DOI stated that 
changing the existing production equipment for over a million wells would 
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be cost prohibitive if it were even possible. Mixing inch-pound and metric 
dimensions (even soft metic units), according to DCM, would create 
significant safety hazards. 

Similarly, EPA stated in its 1992 report to the Secretary of Commerce that, 
in the view of some EPA officials, a potion of the audience outside EPA still 

prefers to see certain data presented in inch-pound units. If this perception 
is valid, the report continues, then confbct between wanting to 
communicate effectively and making a full transition to the metric system 
may remain until those 3ublic” attitudes are addressed. 

In federal consultations with state and local governments, the Commerce 
report noted a similar reliance on the preferences of the end user. The 
major areas of interaction include weights and measures, meteorology, 
safety and health, public works, education, and economics. The report 
&&es that, where the provision of jnformation is uppermost, agencies tend 
to rely on user requirements to determine the form in which the 
information is provided, especially where public health and safety are 
involved. 

Conclusions The problems of achieving federal metric conversion in “other 
business-related activities” resemble those discussed earlier with regard to 
metric procurement. In addition, they raise the issue of continued public 
resistance to the metric system. To achieve greater progress toward 
conversion, however, the government must depend upon the support of 
the private sector and the public. 

The government has been able to set a metric agenda and achieve 
conversion in only a few areas. The principal area is federal grants for 
research, in which the government controls the money and can set the 
conditions for its allocation. But even in the grants area for activities other 
than research, questions remain about ‘flowdown” requirements. In other 
business activities such as regulation, federal agencies have generally 
followed the preferences of their customers rather than imposing the 
metric system on them. 

Because the government must make its decisions in the midst of a 
nonmetric environment, the pace and scope of the federal conversion 
effort has been limited and will remain so until the private sector and the 
public see a need for conversion. Federal leverage can exert only a modest 
pressure in this direction. Without greater non-federal support, the 
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agencies will increasingly face the risk of discouragement in their 
conversion efforts, and the ultimate success of the conversion will be 
called into question. In general, the government cannot achieve conversion . 
by becoming a metric island in a nonmetric nation. 
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In dealing with private sector and public attitudes toward conversion, 
federal agencies see a need for greater nonfederal cooperation. This need 
is recognized in the Commerce Report tothe President and in the 
comments of individual agencies. The original act also recognized the need 
for private and public participation through the establishment of the 
United States Metric Board, which was comprised of individuals 
representing various industry, professional, and state and local 
government groups. Akhough this Board has ceased ita efforts, the 
amended act and the executive order provide authority for initiating 
efforts to achieve greater cooperation between the federal government, 
the private sector, and the public. We believe that the public and private 
sector need to be involved in conversion efforts with the federal 
government, if further metric progress is to occur. 

Further Metric 
Progress Requires 
Greater Cooperation 

The Commerce report to the President’ recognizes the need for greater 
support from outside the government. As stated in the report, some federal 
agencies are skeptical about whether their actions will have a significant 
impact on the pace of the nation’s progress toward use of the metric 
system. According to the report, they question whether reliance on federal 
procurements, grants, and other business-related activities will ever be 
fully effective. The report called for exploring additional measures 
involving other sectors of the nation. However, it provided no details for 
implementing this recommendation. 

In addition to this general recommendation stated in the Commerce 
report, individual agencies have expressed the need for greater support 
For example, in its report to the Secretary of Commerce, GSA st&ed that 
industry must be an active participant in the transition to the metric 
system. In many instances, according to GSA, federal agencies’ ability to 
foster the conversion can reflect only what those in industry are willing 
and able to accomplish themselves. GSA added that all sectors of the 
economy must participate if conversion is to be successful. 

In its report to the Secretary of Commerce, Justice also recognized the 
need for greater private sector involvement. It stated that realistic time 
frames need to be adopted simultaneously by industry and the government 
to plan effectively for the transition. It recommended that the federal 
government should consider establishment of federal advisory committees 
which would permit official private sector representation. 

ltinmal F&pm to the President as Required by Executive Order 12770, Department of Corn= 
(Oct. 1gga 
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In its draft report on metric conversion for 1993, Commerce discussed the 
policies of two of its major agencies, Census and NOAA, with regard to the 
private sector. Census plans to move ahead selectively with conversion at 
industry’s pace, while NOAA wili seek to influence the pace of change. In 
both cases, however, Commerce recognizes that the actual response by 
industry to Census’ and NOAA’S approaches will control the pace of the 
metric transition. 

In one of its waiver requests, NASA also provided an effective summary of 
the need for partnership in achieving conversion. According to NASA, one 
very important consideration in its metrication efforts is that it should 
neither lead nor lag domestic industry as a whole. NASA stated that the 
transition to the metric system is necessarily a “partnership” endeavor and 
will require &I parties to proceed at roughly the same pace. If NASA were to 
be out of step, according to the waiver request, the entire process could 
prove to be more costly in the long term. In the cover memo 
accompanying the waiver document, NASA Associate Administrator for 
Safety and Mission Quality stated that the government cannot complete 
the transition to the metric system without industry support. 

The Metric 
Conversion Act 
Provides a 
Framework for 

The Metric Conversion Act of 1975 recognized the need for involvement by 

Greater Cooperation 

other sectors of the nation in the conversion process. In particular, it 
established and described the functions of the United States Metric Board. 
The Board was comprised of individuals from the private and public 
sectors. Although finding for the Board was discontinued in the early 
1980s and its activities ceased, the structure of the Board provides a 
potential blueprint for federal efforts to achieve greater coopetion with 
the private sector and the public. 

Under the act, the Board’s membership was drawn from many sources, 
including engineers, scientists and technicians, the National Association of 
Manufacturers, the U.S. Chamber of Commerce, the American Federation 
of Labor and the Congress of Industrial Organizations, state and local 
governments, small business, the educational communi~, and consumers. 
The Board’s functions included, but were not limited to, public 
information programs and consultations with the numerous groups 
already mentioned. The Board was authorized to establish such 
commitkes and advisory panels as it deemed necessary to work with the 
various sectors of the nation’s economy and with federal and state 
governmental agencies in developing detailed conversion plans for those 
sectors. 
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In actual practice, the Board directed its activities toward (1) educating 
the public, (2) determinin g through research the impact of conversion on 
various segments of society, and (3) facilitatjng coordination of metric 
activities among the federal, state, and private sectors. In educating the 
public, the Board held a series of public forums, developed kits for 
students and teachers, and distributed radio and television public service 
programs. In its research activities, the Board completed 26 studies, 
including ones on statutory barriers and the effects of metrication on 
occupations, workers, and small businesses. In facilitaGng coordination, 
the Board established mechanisms for all sectors of the economy to share 
information on metric conversion 

In spite of these accomplishments, the original Metric Board established 
by the legislation suffered from two fundamental weaknesses. First, as 
noted in chapter 1, the Metric Conversion Act refrained from identifying 
the metric system as the preferred system of measurement Consequently, 
the Metric Board was prohibited from advocating metrication but could 
assist various sectors of the nation when and if they chose to convert. 
Second, the Board included anti-metric as well as pro-metric members. 
According to a metric expert familiar witi its operations, the Board 
members themselves, who represented a variety of constituencies, had 
differences of opinion about the desirability of metric conversion and their 
role in carrying out the mandate. In part because of these weaknesses, 
funding for the Board was discontinued in 1982, and its activities ceased 

In discussing the legislation and the Metric Board with agency metric 
officiaIs, we found a great deal of reluctance on their part to revive the 
Metric Board. In particular, the chair of the MOC told us that he would not 
want to reconstitute the Board because of its previous weaknesses and its 
aura of failure. However, he believes that the legislation provides both the 
necessary authority and a useful plan for greater cooperation between the 
federal government, the private sector, and the public. He said that its 
authority would permit the development of advisory committees that 
could help to strengthen federal conversion activities. 

As stated above, the amendments to the act declared the metric system the 
preferred system of weights and measures for US. trade and commerce 
and recognized the need to provide education and guidance to the public. 
To this end, the executive order designated Commerce to direct and 
coordinate the federal effort to implement the metric policy. It also 
authorized Commerce to form advisory committees (representing, among 
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others, state and iocal governments and the business community) when 
necessary to achieve this goal. 

Conclusions In responding to private sector and public concerns about conversion, 
Commerce’s Report to the President and comments from individual 
agencies support the view that progress can best be achieved through 
greater cooperation between the federal government, the private sector, 
and the public. The Metric Conversion Act and the executive order provide 
the authority for such a cooperative effort Although federal metric 
officials have recently recognized the need to seek greater involvement by 
the private sector and the public, they have not yet prepared a detailed 
plan for doing so. 

Recommendation to 
.w m n 

Now that most agencies have made signil%cant progress in preparing for 
metric conversion, GAO recommends that the Secretary of Commerce 

tne secremry or 
Commerce 

explore ways for bringing together the government, the private sector, and 
the public to discuss the next steps in decision-making about metric 

1 

conversion. To assist in this effort, the Secretary should prepare and ! I 
implement a detailed plan for encouraging this broader national dialogue. 1 
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Commerce 

Note: GAO comments 
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report text appear at the 
end of this appendix. 

See comment 1. 

See comment 2. 
See comment 3. 

See comment 4. 

See comment 5. 

See comment 6. 

Hr. Victor S. Rezendes 
Director, Energy and Sciences Issues 
U.S. General Accounting Office 
Washington, DC 20549 

Dear Mr. Rezendes: 

Thank you for your letter regu8sting the aepartment's 
comments on the draft General Accounting Office (GAO) report 
entitled %etric conversion: Future Progress Depends upon 
Private Sector and Public Support" (GAO/RCED-93-181). 

The report focuses on the priorities in the Faderal metric 
transition, addresses the important issues, particularly 
procurement and education, and identifies strengths and 
weaknesses in the Federal agencies 1 metric transition activities. 
However, the report lacks a substantive review of the causes and 
remedies for the problems it uncovers. We recommend that, in 
addition to describing the actions and views of the agency 
officials interviewed, GAO strengthen the report by including a 
critical evaluation of those actions and views, as well as an 
assessment of their consistency with the rsguirements of both the 
Metric Conversion Act, as amended, and Executive Order 12770. 
Furthermore, the report fails to connect the problems it uncovers 
to specific recommendations for either the Pederal agencies, the 
Administration, or the Congress. The Federal agencies need help 
in their metric transition efforts, as discussed in the report. 

The GAO report could help the Federal agencies by 
recommending appropriate measures to overcome the probl8xs and 
impediments identified in the report. In particular, Sec. 12(b) 
of the Metric Conversion Act, as amended, gives the GAO 
opportunity to make legislative recommendations to Congress on 
these matters. We recommend that if the GAO has no legislative 
recommendations, the report should so state. This is the only 
legislatively reguired report by the GAO on the implementation of 
the Metric Conversion Act. For these reasons, we request a 
meeting with GAO representatives to resolve the issues identified 
in this letter and in the enclosed list of comments on specific 
statements in the report. 

The following comments apply to the two recommendations in 
the report. The recommendation that the Secretary of Commerce 
prepare a plan for bringing together the government, the private 
sector, and the public to discuss the next steps in metric 
conversion and for encouraging a broader national dialogue does 
not, in our opinion, go far enough toward solving the problems 
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See comment 7. 

See comment 8. 

See comment 9. 

See comment IO. 

See comment 11. 

identified in this report. Such a plan already exists in Sec. C 
of the Metric Conversion Act as amended. It is our view that the 
important next step is the implementation of a plan that already 
exists in current law rather than the development of any new 
plan. 

The recommendation that the Interagency Council on Hetric 
Policy (ICMP) support a subsystem approach to metric conversion 
where a total conversion is unfeasible addresses only one of the 
procurement issues that are discussed in the report and may do 
more harm than good because it makes one type of solution appear 
better than a broader, more flexible approach. In addition, it 
does not solve the more critical problem of procurement official6 
being reluctant to work actively with indu6try to implement 
metric usage. The interagency guidance that was approved by the 
Metrication Operating Committee (HOC} and ICMP on the use of the 
metric system in acquisition6 (diSCuSSed in the last section of 
chapter 3) is preferable to this recommendation. This guidance 
already addresses the use of the metric system for components. 
It contains different approaches to conversion which may be 
appropriate in different situations, including procuring non- 
metric product6 when necessary but using the equivalent metric 
units to describe the products (vith the non-metric units in 
parentheses, if desired]. We urge the GAO (1) to recommend that 
Federal agencies adopt and implement the procedures in the 
interagency guidelines, (2) to consider whether Change6 to the 
Federal Acquisition Regulations are appropriate, (3) to consider 
whether any action6 should be requested of the Office of 
Wanagemant and Budget based upon our comments in the enclosure, 
and (4) to explore whether additional legislation may be 
necessary. 

We have enclosed a list of cements on specific statements 
in the report. We appreciate the opportunity to comment on this 
report. 

Sincerely, 

Arati Prkbhakar 
Director 

Enclosure 
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Commenta From the Department of 
Commerce 

The following are GAO'S comments on the Department of thrUKIerCe'S 
letter dated September 28,1993. 

GAO Comments 1. We believe that the report provides a substantive review of the causes 
for the problems it identifies and makes appropriate recommendations to 
address these problems. As discussed in the Executive Summary and 
ampwed throughout the report, many of the difficulties facing federal 
agencies are caused by a procurement environment in which most 
products are nonmetric and in which federal agencies represent too small 
a share of the total market to stimulate private sector conversion. In our 
view, Commerce has underestimated the importance of barriers and 
limitations that are identified in chapters 3 and 4 and that are basic&y 
beyond the control of federal agencies. We continue to believe that greater 
support from the private sector and the public is essential to metric 
progress. 

2. Rather than presenting a “critical evahmtion” of agency officials’ views 
and activities, we sought to provide a balanced evaluation, noting areas of 
progress as well as problems. SpecZcally, we have d%inguished between 
problems resulting from federal agency practices and problems resulting 
from private sector or public reactions to metrication. We also discussed 
situations in which federal agencies have attempted to push conversion 
and then met with external resistance. In these cases, we believe that 
federal agencies deserve recognition for their effort. 

3. Commerce calls for GAO to assess federal actions and views for 
consistency with the Metric Conversion Act and the Executive Order. In 
this connection, we d&cussed the use of broad waivers from metric 
requirements and made a recommendation addressing this problem. 

4. Commerce states that the report fails to connect the problems it 
uncovers to specific recommendations. We disagree. We provided a 
specific recommendation to deal with the problem of broad waivers for 
large procurements. We also provided a more general recommendation to 
address the need for greater cooperation between federaI agencies, the 
private sector, and the public. 

5. We found no evidence that would support the need for legislative 
recommendations. As noted in our report, the Metric Conversion Act 
provides the necessary authority for seeking greater cooperation between , 1 
the federal government, the private sector, and the public. I I 
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6. We agree that implementation of a detailed plan is cruciab As we stated 
in the report, however, federal officials have not yet prepared such a plan 
to achieve this objective. We do not believe that Commerce can implement 
the law adequately without a great deal of further planning and 
preparation 

7. Commerce stated that this recommendation may do more harm than 
good because it makes one type of solution appear better than a broader, 
more flexible approach. In this case, we provided a specific 
recommendation to address a problem of major importance. When 
Commerce states that the recommendation addresses ‘only one” 
procurement issue, this comment needs to be put in perspective. The use 
of comprehensive waivers for exempting entire systems from metric 
requirements involves major procurements. For example, DOD’S attempt to 
waive a single weapon system, discussed in the report, was focused on a 
system that is the planned replacement for 41 amphibious warships. We 
considered it appropriate to draw attention to this problem and to make a 
specik recommendation concerning it. 

8. Commerce states that the recommendtion does not address the 
reluctance of procurement officials to work with industry in implementing 
metric usage. The report discusses the uncertainties surrounding the role 
of procurement officials and the difference of opinion in this matter 
between procurement and metric officials. We met with officials 
representing both points of view and noted the lack of agreement between 
the two sides. 

9. We believe that the interagency procurement guidelines will be useful 
and that our recommendation on the need for a subsystem approach also 
makes a positive contribution to the objective of metrication. 

10. We considered these issues in preparing our report and decided that 
additional recommendations would not be appropriate. 

11. In a separate addendum, Commerce provided technical comments that 
we have incorporated where appropriate. 
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Note: GAO comments 
supplementing those in the 
report text appear at the 
end of this appendix. Administrator 

General Sends AdministMion 
Washington, DC 20405 

September 24, 1993 

See comment 1. 

Mr. Victor S. Resendes 
Director, Energy and Science Issues 
General Accounting Office 
Washington, DC 20548 

Dear Mr. Rezendes: 

Thank you for affording the General Services Administration (GSA) 
an opportunity to review the draft General Accounting Office 
(GAO) report entitled %etric Conversion: Future Progress 
Depends Upon Private Sector and Public Support." 

The draft report examines Federal agencies' implementation of the 
Metric Conversion Act. The report found that since 1990, Federal 
preparations for metric conversion have advanced dramatically. 
Although most Federal ag8nci88 have made extensive preparations 
for metric conversion, they are still facing serious difficulties 
in putting their plans into practice. These difficulties 
include, among other things, a procurement environment in which 
most products are nonmstric and in which Federal agencies 
represent too small a share of the market to stimulate private 
sector conversion. The report concludes that the Federal 
Government by itself cannot achieve the goal of metric 
conversion. It must depend upon support from its private sector 
suppliers and from the public, If the conversion is to be 
successful. The report recommends that the Secretary of Commerce 
explore ways for bringing together the Gove rnment, the private 
sector, and the public to discuss the next steps in 
decisionmaking about metric conversion. 

While GSA recognizes the potential disadvantages for the United 
States in operating under a non-standard measuring system, we are 
also cognizant of the apparent lack of commitment and support on 
the part of industry and the public. Wrdingly, before 
additional resources are consumed in preparing Federal business 
activities for metric conversion, we recommend a complete 
reassessment of the viability of the statutory requirement. We 
question whether the indirect use of Federal activities to foster 
change by industry represents the best utilization of our 
resources in these times of streamlining, downsizing and making 
Government more responsive and cost-effective. 
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See comment 2. 
-2- 

I appreciate the time and effort expended by GAO officials in 
developing the draft audit. Enclosed are additional comments 
prepared by GSA staff. 
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- 
The fonowing are GAO’S comments on the General %x-vices . . AdnUnS&& -on’s letter dated September 24,1993. 

GAO Comments 
E 

1. We do not believe that a reassessment of the viability of the statutory 
requirement is appropriate at this time. Federal agencies have made 

i 
i 

progress in preparing for conversion. Their efforts now stand in need of 
greater support from the private se&r and the public. The development 
of a plan by Commerce remains necessary to bring together the 
government, the private sector, and the public if further progress is to be 
achieved. 

2. In a separate addendum, GSA provided technical comments that we have 
incorporated where appropriate. 
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See comment 1. 

See comment 2. 

Mr. Victor S. Rezendee 
Director, Energy and Science Iseuea 
Resources, Community, and Economic 

Development Division 
U.S. general Accounting Office 
Washington, D.C. 20548 

Dear Mr. Rezendes: 

The Secretary has aaked me to respond to your request for 
comments on the General Accounting Office (GAO} draft report 
titled, Metric Conversions: Future Procrresa DcDende upon private 

(GAO/RCED-93-161) which was transmitted 
to the Department of Education by your letter of August 27, 1993. 
As the Assistant Secretary for Elementary and Secondary 
E&cat ion, I am the Department's senior metric official. The 
draft report reflects the substance of several discussions 
between the G&O and Mr. Theodore Parker of my staff. 

The draft report states that the Department of Education has a 
key role to play in fostering metric education. The Department 
fully supports conversion to the metric system of measurement. 
But the role of the Department with regard to fostering metric 
education is limited by its organizational statute. Section 103 
13 of the Department of Education Organization Act (20 U.S.C; 
Section 3403 B), prohibits the Department from prescribing or 
mandating any area of curriculum.- 

The draft report commented that the Department's acquisition 
regulations, which focused on contract-related activities, failed 
to refer to metric conversion in the broader areas of national 
educational policy. The intent of the regulations was to provide 
notice to the Department's customers and vendors that RFP 
responses that included metric measurement would be accepted end 
encouraged. Since the focus of the regulations concerned 
procurement guidance, any reference to a potential role of metric 
in the broader areas of national education policy would have been 
inappropriate. As for grants, OMB Circular A-102 must be revised 
to reflect a government-wide metric conversion policy. 
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See comment 3. 

See comment 4. 

Page 2 

As you note, the Department haa made significant efforts in 
support of metric conversion since the GAO‘s last report three 
years ago. Since then the Department's accomplishments include: 

0 Preparation of annual reports of progress to the 
Congress for 1990, 1991 and 1992. 

0 Leadership of the Interagency Subcommittee on Education 
and Public Awareness which meets regularly on a bi- 
monthly basis. 

0 Preparation of a Metric Acquisition Regulation that was 
published in the Federal Register in May 1993. 

0 Preparation of a departmental metric transition plan. 

0 Participation on tk Interagency Council on Metric 
Policy (ICMP), the Metrication Operating Committee 
IMOC) and various MCIC subcommitteee. 

As an interagency subcommittee of the Metrication Operating 
Committee (MOC), the Public Education and Awareness Subcommittee 
has met bi-monthly to explore activities that could enhance the 
awareness of employees and the public about metric conversion. 
The agency representatives generally lack the time, authority or 
resources for implementing the ambitious plans envisioned by the 
Department of Commerce and the U.S. Metric Association. Despite 
these limitations, the subconunittee is exploring the development 
of a public affairs policy guide on the use of metric in press 
releases and other communications. 

The Department recognizes that much remains to be done, including 
determining whether and how metric conversion could benefit from 
implementation of the GOALS 2000 legislation, revisiting the 
transition plan and considering a metric conversion policy for 
gralYc8. Should you have additional questions about the 
Department's activities regarding metric, please feel free to 
contact me or Mr. Theodore Parker. 

Sincerely, 

L3LLL.Qy,: 

Thomas W. Payzant 
Assistant Secretary 
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The following are GAO'S comments on the Department of Education’s letter 
dated October 13,1993. 

GAO Comments mandate metric education as part of the curricuhun. We focused on the 
lack of progress in areas where the Department could make an important 
contribution to metric conversion. One of these areas concerns the 
potential inclusion of metric education among the Department’s ntional 
goals for education. 

2. Our report recognized the specific purpose of the Department’s 
acquisition regulations. We did not intend to imply that the regulations 
“failed” to refer to metric conversion in the broader areas of national 
educational policy nor did we suggest that the regulations were the 
appropriate place in which to address this issue. To avoid confusion, we 
have deleted the reference to broader areas of national education policy in 
this context 

3, As of November 1993, this transition plan has not been finalized. 

4. Education refers to the lack of time, authority, or resources for 
implementing a more ambitious plan The Metric Conversion Act clearly 
provides a great deal of authority. It specifically refers to the federal policy 
of seeking out ways to increase understanding of the metric system of 
measurement through educational information and guidance and in 
government publications. The executive order states that the head of each 
executive department and agency shall be responsible for implementing 
and applying the necessary resources to accomplish the goals set forth in 
the Metric Conversion Act and the executive order. ln our view, the 
development of the policy guide to which Education refers may be only a 
first step toward responding to the goals of the act. 
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See comment I. 

OFFlCE OF THE UNDER SECRETARY OF DEFENSE 

WASHtNETON, DC 20~1-3000 

D??/DsPS 

Mr. Victor S. Rezendes 
Director, Energy and Science Issues 
Fuzmurces, Comity, and Economic 

Development Division 
U.S. General Accounting Office 
Washington, D.C. 20548 

Dear Mr. Rezendes: 

This is the Department of Defense (DoW response to the General 
Accounting Office (GAO) &aft report, "METRIC CONVERSION: Future 
Progress Depends Upon Private Sector and Public SuppxttrL dated 
August 27, 1993 GAO code 307705msD case 9478). 

We find the report to be factual. We would, however, like to 
clarify the issue of organizational responsibility for metric 
conversion nitbin the DOD. 

The procurement cmanunity will implement in the Federal 
Acquisition Regulation or the Defense Federal Acquisition Regulation 
Supplement appropriate policy that applies to the contracting 
process. Metrication experts mast determine availability of metric 
products, costs of conversion to metric, and development of 
cmrcial type specifications. 

It is not appropriate for procurement officials to determine 
technical requirements on a particular program. Suggestions that 
procurement personnel should lead the metric conversion effort 
would be an abandonment of responsibility by metric program experts. 
Procurement personnel are not responsible for specification 
requirements, nor is it appropriate that they should be. 

The Department appreciates the omrtunity to review the report 
in draft form. 

Eleanor R. Spector 
Director, Defense Procurement 
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The following is GAO'S comment on the Department of Defense’s letter 
dated November 1,1993. 

GAO Comment 1. DOD reiterates the view that we discussed in our report. However, as we 
noted in chapter 3, federal metric officials continue to believe that 
procurement officials need to be involved in converting federal 
procurement to the metric system. These conflkting points of view have 
not yet been resolved. 
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Development 
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