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Recent studies of trends in world income inequalities show that results differ
significantly depending on whether income is measured through Purchasing
Power Parities (PPP)- or exchange rate (FX)-based data. Korzeniewicz and
Moran (1997), for example, relying on FX-based national income data, argue
that world income inequalities rose during the 1980s. Firebaugh (1999), on the
other hand, using PPP-based national income data, counters that world income
inequalities declined through the same period. Both sets of authors subse-
quently have acknowledged and continued to debate the relative impact of PPP-
and FX-based data in the assessment of world income inequalities (Firebaugh
2000; Korzeniewicz and Moran 2000).

For the most part, these debates have ignored a significant and fundamental
contrast in the methodological and institutional trajectories of the collaborative
projects through which the relevant indicators are constructed. While the meth-
ods used to collect FX-based national income data gained rapid legitimacy
among policy-makers and developed a strong national and international in-
stitutional foundation after their original design in the 1930s and 1940s, the
methodological procedures used to make PPP adjustments have never gained
an equivalent acceptance after their initial development in the 1960s, and the
PPP project as a whole has failed to construct a stable institutional niche in the
international policy-making arena (albeit these adjustments are used more
widely, but rather uncritically, by social science scholars). In fact, the PPP data
collection effort today stands on the verge of institutional collapse.

One purpose of this article is to describe and explain the divergent trajecto-
ries of FX-based national income data and the PPP project by locating both ef-
forts within the longer history of the “modern fact” (Poovey 1998), in particu-
lar the production of knowledge about “the economy” in the contemporary
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world. Such insights obviously are relevant to specialists who use such mea-
sures, but they are also pertinent to those working in the field of development,
and to scholars interested more broadly on the production and reproduction of
social scientific knowledge. Hence, this article reconstructs the institutional tra-
jectories of the FX-based national income and PPP data collection efforts in or-
der to contribute to a critical line of social inquiry emphasizing the need to move
from a focus on pre-given objects to the processes through which such objects
emerge (Hopkins 1977), and from the salient aspects of bureaucratic organiza-
tion to the invisible work that bureaucracies do (Bowker and Star 2000). Such
institutional trajectories of knowledge production delimit both how and what
we can know (Wallerstein 1996), for ways of knowing are co-constructed with
the means for data collection and validation (Bowker and Star 2000:48). This
article, then, not only considers the theoretical assumptions and implications of
FX- and PPP-based data, but also examines the hidden practices through which
knowledge about “economies” is produced.

At the same time, by exploring and explaining the divergent methodological
and institutional paths of the two measures, we hope to contribute to a better
understanding of the complex implications of the choice of PPP- and FX-based
data. Social scientists generally choose among these indicators by relying on
the availability of data, established practices, or common sense, with little ac-
knowledgment of what might be measured and not measured by each set of
data. To provide a more rigorous basis for such choices, this article identifies
the key methodological procedures and particular biases that characterize each
set of adjustments. We expect that this evaluation will allow researchers to
make a more informed decision about the appropriateness of PPP- and FX-
based data for different types of social inquiry.

The article is organized in three sections. Discussing each measure in turn,
the first two sections identify the key procedures used to construct FX- and
PPP-based national income data, and review the major accuracy and reliabili-
ty problems affecting both types of data. The major conclusion offered in these
two initial sections is that there is a stark contrast between the institutional suc-
cess of the System of National Accounts (SNA) and the comparative failure of
the PPP data collection effort. The third section explains the divergent trajec-
tories of the two projects as outcomes of the organizational and methodologi-
cal characteristics of each effort. Drawing on recent contributions to the soci-
ology of knowledge (Poovey 1998; Porter 1985; Shapin and Schaffer 1985), we
argue that the methodological procedures and the specific forms of international
collaboration required for the construction of PPP data, in contrast to the SNA
effort, challenge the status of PPP-based data as “disinterested facts,” curtail-
ing both improvements in data quality and the institutional consolidation of the
project producing such data.
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fx-based national income data: a stylized account

In this section we argue that the emergence of national income accounting af-
ter the late 1920s was driven by a symbiotic relationship between economists,
statisticians, and national and international policy-makers, all of whom con-
tributed to a growing consensus that national accounting could be used to ad-
dress economic problems more systematically, and thus more effectively.1 This
development responded to a demand for policy tools by specific communities
of academic reformers and bureaucrats rather than to purely scientific advances
in techniques for analyzing numerical data. We indicate that key individuals
played a strategic role in the history of national income accounting, and that the
creation of a far-flung community of practitioners was crucial for the success
of the United Nations’ SNA. Finally, after reviewing some of the major con-
temporary criticisms of national income methodology, we suggest that these ob-
jections do not challenge the institutional acceptance of Gross National Prod-
uct (GDP) as an economic measure, and that this acceptance owes much to the
decentralized nature of the community of practitioners established through the
SNA.

The work of some individuals was particularly key to the development of na-
tional accounting. Clearly, although efforts to develop a comparable system of
national accounts had begun with the League of Nations, John Maynard Keynes
provided a crucial theoretical framework for the systematic implementation of
national income accounting. In his work, Keynes (1936) assigned a key role to
aggregate real income and national income, focused attention on disaggregat-
ing the expenditures of consumers and investors, and emphasized the impor-
tance of intersectoral economic relations (Anderson 1999:17; Ruggles 1999:
56–69). Keynes’ clear depiction of the role of specific variables in shaping na-
tional income prompted governments to collect disaggregated information for
the measures in his equations; these equations, then, both specified and pro-
vided relevance for the data to be collected in national accounting (Anderson
1991:16–18).

In the United States, where systematic work on national accounts begun in
the 1920s, an important advocate for national accounting was Simon Kuznets,
who headed the National Bureau of Economic Research in 1931, and in 1933
was called upon by the Department of Commerce to direct the preparation of
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1 While systematic national accounting only developed over the last 50 years, the history of na-
tional income as an indicator of economic ‘success’ goes back to at least the late seventeenth cen-
tury. The first known estimate of national income, in England, was conducted to guide policy-mak-
ing (e.g., to prove mathematically that a certain taxation scheme would be more effective in helping
the state raise more money), and to demonstrate the military and commercial strength of England
versus other states (e.g., Holland or France) (Studenski 1958:26). Over the next two centuries, gov-
ernments in different countries (e.g. Russia, Germany) would occasionally assess national income
to conduct similar international comparisons, with the aim of rallying support for policies designed
to consolidate national superiority or counter national inferiority.
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national income estimates (Ruggles 1999). Kuznets’ first report (1934), Na-
tional Income, 1929–1934,demonstrated that production in the United States
had fallen precipitously since 1929, and his findings prompted the Department
of Commerce to establish the National Income Division in the late 1930s, to
prepare current income estimates on a regular basis (Ruggles 1999).

Work on national income accounting was accelerated by the onset of World
War II (Ruggles 1956 and 1968), producing the basic framework that contin-
ues to be used today. In How to Pay for the War(1940) Keynes outlined a sys-
tem of five accounts to analyze the needs of wartime planning and management:
aggregate production, formation income, private sector income and outlay, gov-
ernment sector income and outlay, and aggregate capital formation. Under the
guidance of Keynes, and with the explicit aim to enhance wartime planning,
Richard Stone and J. Meade developed an analysis of national income expen-
ditures that operationalized the concepts in Keynes’General Theory(Ruggles
1999:70–90).2 This work was presented in the White Papersin 1941, and in-
fluenced England’s 1941 budget and provided the basis for national income ac-
counts for the United Kingdom.3 Stone and Meade’s White Papersalso influ-
enced the United States, where the ideas were adopted by Milton Gilbert of the
Office of Business Economics in the Department of Commerce and shaped the
national income and expenditure accounts during the war (Ruggles 1999:70–
90).

The rapid success of national accounting in England and the United States
was an outcome of its effective use in policy-making. During the war, the na-
tional accounting framework was used by policy-makers to determine the re-
sources available for armament production and civilian consumption, and to as-
sess potential impacts of changes in prices, income, taxation, borrowing,
incentive payments, price controls, and rationing (Ruggles 1949). By the end
of the war, national income accounting had emerged as an “essential tool in the
formulation of economic policy . . . a framework for portraying the current 
operation of different sectors in the economy” (Ruggles 1949:8). National ac-
counting came to be seen by policy-makers and specialists as a fundamental in-
stitutional innovation that provided a methodological framework for systemat-
ically formulating economic strategies more effectively.

As new agencies began to implement the system and look to successful prac-
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2 When the League of Nations conjoined its Committee of Statistical Experts to the ongoing sta-
tistical efforts in 1929, it chose British accounting expert Richard Stone as chair of the Committee
(McNeely 1995:76–86). In the late 1930s, Stone worked in England with Keynes in the Central
Statistical Office (Ruggles 1968:1–13).

3 Studenski (1958) argues that this was the first time the Treasury went beyond confining itself
to “known” information, and actually based its policy decisions on statistical estimates or infer-
ences. The significance of these actions is foreshadowed by the reaction they received: even at this
early stage, the nations of Sweden, Norway and Australia quickly followed suit (Studenski, 1958:
153). Stone would remain in charge of the UK national accounts throughout the war (Ruggles 1999:
135–36).
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titioners (other organizations but also individuals) for precedent and guidance,
the work on national accounts in different organizations converged towards
similar methodological and institutional procedures. To facilitate greater con-
vergence, the United States, United Kingdom, and Canada set up a committee
in 1944, chaired by Stone, to create a common national accounting system. A
year later, the League of Nations convened a Committee of Statistical Experts,
again chaired by Stone, to produce standard guidelines for national account-
ing.4 Soon after, when the U.S. Economic Cooperation Administration and the
Organization of European Economic Cooperation (OEEC) decided that na-
tional accounts should be used for planning European economic recovery and
allocating Marshall Plan aid, Stone was called upon to organize the OEEC’s
National Accounts Research Unit, bringing together statisticians from different
countries, to develop a “Simplified System of National Accounts” (Ruggles
1999; McNeely 1995). Stone was once again named the chair when the United
Nations (UN) established a group of experts to draw up a System of National
Accounts.5 Within a few years, methods for national accounting were stan-
dardized and made available to other countries.

Under Stone’s guidance, the United Nations (1953) published A System of
National Accounts and Supporting Tables,to provide a general framework to
member countries for the implementation of the SNA (Ruggles 1999). A ques-
tionnaire was developed and sent out to member countries to collect national
accounting data. With this information, the UN started publishing the Yearbook
of National Accounts Statisticsin the late 1950s (Ruggles 1999). Guided by the
UN accounting framework, member countries began to use national income sta-
tistics for economic planning and budgeting (Ruggles 1968:1–13). Of course,
to the extent that the development of the SNA drew on the experience of coun-
tries that had already compiled such information, UN member countries ended
up adopting definitions and concepts largely shaped by the experience of En-
gland and the United States (McNeely 1995:76–86). From this point of view,
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4 This committee produced a 1947 report entitled Measurement of National Income and the Con-
struction of Social Accounts, primarily authored by Stone, that influenced all subsequent interna-
tional work on national accounts (McNeely 1995).

5 The importance of key individuals was also manifested in other parallel collaborations after
World War II. The executive committee of the Conference on Research in Income and Wealth, held
immediately after the war by the United States, United Kingdom, and Canada held to work on stan-
dardizing national accounting, included Morris Copeland, Milton Gilbert and Simon Kuznets. Mor-
ris Copeland was simultaneously publishing theoretical work on money flows, which would be
quite influential in the U.S. Federal Reserve Board. Milton Gilbert had collaborated with Simon
Kuznets on national accounts, and also was Chairman of the OEEC. In 1947, the International As-
sociation for Research in Income and Wealth was established in Washington, D.C. to hold regular
conferences, bring together different statisticians working on such topics, and publish a series. In
1949, Yale-based Richard and Nancy Ruggles, who had collaborated with Milton Gilbert and
George Jaszi (director of the National Income Division of the U.S. Department of Commerce) to
produce a college textbook on national income, assisted the efforts of the National Accounts Re-
search Unit in its development and training functions, traveling to various statistical offices of par-
ticipating countries (Ruggles 1999:vii).



www.manaraa.com

the consolidation of the SNA was itself an indicator of the influence of the lat-
ter countries in providing order to the postwar world.

Conceptually, the “objective of national accounting is to record economic
flows between two dates and the resulting stocks” (Duncan 1994:3), or, in 
other words, to capture the extent and structure of economic activities linked 
to market processes. To record such flows, the SNA has always considered 
transactions of goods and services (origin and use of goods and services); dis-
tributed transactions (how the value added by production is distributed into la-
bor, capital and government, as well as through taxes and transfers); transac-
tions and financial assets (the net acquisition of financial assets or the net
incurrence of liabilities); and other accumulation entries (transactions not in-
cluded elsewhere that change the value of assets and liabilities). (Appendix A
provides a more detailed discussion of the assumptions guiding SNA account-
ing, as well as of some of the methods used for compiling the source data on
which national accounting is based.) Totals for sectors of either balancing items
or particular transactions that measure the result of economic activity are
termed aggregates. GDP is an example of such an aggregate, and is defined as
the “sum of the gross value added of all producer units plus any taxes, less sub-
sidies, on products that have not been included in the valuation of output” (Dun-
can 1994:6). 

Ideal sources of data and methods of compilation, as delineated in various
SNA handbooks, outline a five-step process. First, micro-data are collected
from industry and sectoral sources (agricultural and industrial censuses and sur-
veys, household surveys, local, state, and central government budgets, finan-
cial statements or profit and loss accounts of private and public enterprises,
banks, and insurance companies). Second, the micro-data are edited for con-
sistency, and then aggregated to an intermediate level, whereupon individual
data are combined to yield industry-wide and sectoral data. Third, these aggre-
gated intermediate data on economic agents are adjusted for conversion into a
national accounts format. Fourth, these adjustments result in a reconciliation of
the SNA data, or an internally consistent dataset. (This reconciliation may in-
clude several steps, including integration within the sector and industry ac-
counts, and the reconciliation of different independent sources of information,
ideally taking into account a maximum number of data checks to produce op-
timal reliability.) Finally, in the fifth step of the process, the SNA data are ready
for analytical presentation and for analysis.6

The collection and processing of SNA data are supposed to be supported by
adequate data-processing facilities, by a sufficiently trained statistical organi-
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6 The 1993 SNA recommends that countries synchronize their cycle of national accounts com-
pilation with their cycle of data collection. Benchmark compilations are to provide the most com-
prehensive data for a particular year as well as a base year to which the consecutive recurrent an-
nual compilations at current and constant prices are linked. These should be followed by short-term
cycles of recurrent annual national accounts compilations over a number of years.
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zation, and by appropriate training and technical cooperation activities. In fact,
countries vary significantly in the detail and scope of their individual national
accounts compilation projects.

For example, depending on the organization of the statistical apparatus in a
particular country, the exact dividing line between ‘micro data editing and ag-
gregation’ and the ‘national accounts data conversion and reconciliation’ out-
lined in the five-step process of national accounts compilation above may vary
significantly. Furthermore, although the cycle of national accounts compilation
is to be simultaneous with the cycle of micro-data collection as mentioned
above, most national governments do not or cannot follow this recommenda-
tion. National governments also have particular trouble collecting data for the
non-financial corporations and household sectors, for often very incomplete
survey information is available for selected years, upon which estimates for the
Integrated Economic Accounts (IEA) (see Appendix A) have to be based.

Another area in which many deviations abound is that of sectorization. The
1993 SNA suggests a certain sectorization for the economy; for example, the
non-financial sector is typically broken down at least by public and private.
Some examples of adaptations are Vietnam, where a further distinction was
made between “central state industry,” “local state industry,” and “coopera-
tives,” and China, where a sector called “joint venture enterprises” was intro-
duced. A special sector, the International Technical Cooperation Projects sec-
tor, lies outside the basic SNAsector classification, but was distinguished in the
Equatorial Guinea system because of its relative importance for the country.

National governments can also vary in terms of how they compile the Cross
Classification by Industry and Sectors (CCIS) (see Appendix A). Generally,
most state agencies start with the Supply and Use Table (SUT): given the pro-
duction vector of a certain economic activity, an attempt is made to estimate its
allocation to the different institutional sectors in the IEAs. However, because
the availability and the formats of the SUTs have varied considerably between
country projects—no SUT in the Thailand and Malaysia projects, no product
detail in Mexico’s, no industry detail in Equatorial Guinea’s, sixteen industries
in the Dominican Republic’s, 100 industries in Pakistan’s—the design of the
linkage between industry and sector data has had to be resolved individually for
every country (United Nations 1999).

Finally, statistical agencies in different countries vary in terms of which ele-
ments of the SNA (accounts, tables, classifications) are given priority in data
compilation, and on specific methodologies (e.g., procedures of data collection,
estimation techniques, and data processing). We detail some of these differences
in Appendix A. But the crux of the SNA system is that common standards are
followed in the final preparation and presentation of the accounts and tables.7
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7 These standards include data checks which indicate how far the compilation and reconcilia-
tion process has progressed, and the level of sophistication of a country’s national accounts com-
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The diffusion and standardization of the system of accounts was not a
straightforward process. The 1953 SNA paid scant attention to the procedural
problems of compiling and measuring the items to be entered into the accounts,
and this problem was of particular consequence for developing countries, many
of which lacked the very bureaucratic machinery necessary for the compilation
of such data. Hence, while an informal network of specialists was important in
the original construction of national accounting, the standardization and diffu-
sion of the relevant procedures entailed a growing importance for a second lev-
el of actors: statisticians who assisted at a local level in developing the practi-
cal procedures and institutionalization of national income accounting. To guide
these technical specialists, the United Nations provided general instructions,
definitions, classifications, and supporting tables to be used as “guidelines for
countries to follow in gathering data on national accounts statistics” (McNeely
1995: 79–80). The ongoing construction of a bureaucratic structure associated
with national income accounts, as well as the growing specialization of the tech-
nical knowledge and skills involved in the construction of such accounts, en-
tailed an expansion of the formal community of national accounts practition-
ers, embodied in national statistical agencies operating throughout the world.
(See Appendix B for a current list of the national statistical agencies that are re-
sponsible for collecting national income-related data in over 100 countries.)

To facilitate standardization, the UN Statistical Commission has conducted
several cycles of implementation, feedback, and revision over the past four
decades, complemented by additional conferences, meetings, reports, and pro-
vision of technical assistance on the part of the growing formal community of
national accounts practitioners (particularly statisticians). Periodically, the or-
ganization has reviewed all major economic and statistical concepts and com-
pilation methods used by country input-output practitioners (see, for example,
UN Economic and Social Council 1976). The UN also has provided technical
support to those countries that had negligible statistical systems in place, and
to those that requested such assistance (UN Economic and Social Council,
1963; UN Department of Economic and Social Affairs 1977; United Nations
1986 and 1987). Based on the feedback received from member countries, the
SNA was modified in 1960, 1964 (to improve its consistency with the IMF’s
Balance of Payments Manual); in 1968 (introducing more flexible standards
for the level of aggregation of reported income estimates); and in 1993 (UN
Statistical Office 1960; UN 1993; Economic Growth Center, 1965). While 80
countries were submitting information in the early 1960s, the number increased
to 120 by the early 1970s (United Nations 1993). SNA data were quickly em-
braced by policy-makers and scholars alike as the single most important indi-
cator of economic progress.
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pilation process can be characterized according to the extent to which it is able to conduct such data
checks.
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As in the initial formulation of the SNA, crosscutting the institutional pat-
tern of implementation, feedback, and revision was the overlapping and ex-
change of key institutional and intellectual actors.8 But while individual actors
were instrumental for enhancing the comparability of national accounting data,
it is important to emphasize that their agency was not merely restricted to shap-
ing technical decisions—they also helped constitute a shared community of
practice around the SNA. Indeed, the on-going standardization of SNA proce-
dures was and is achieved through countless encounters among academics, UN
officials, national policy-makers, and statisticians geared to establish mutually
agreed upon ways of classifying and ordering information. This process hence
entails the type of institutional isomorphism that other scholars have noticed in
numerous areas of state practices (Boli and Thomas 1999). Individual actors
function as what Brown and Duguid (2000) characterize as “knowledge bro-
kers” in these institutional networks, spanning the boundaries between differ-
ent communities of practice in the attempt to build a shared understanding of
national SNA work.

While the SNA emerged over the last half of the twentieth century as the in-
ternational standard for monitoring, analysis, and evaluation of the perfor-
mance of national economies, its application also has generated several criti-
cisms. For example, some participants observe that developing countries often
struggle with the resource and training requirements necessary for producing
reliable and high-quality national income statistics. In spite of “specific activ-
ities designed to promote the steady and speedy implementation of the SNA in
member countries . . . activities [that] have to do with training, development
and dissemination of manuals and software, ad-hoc research activities aimed at
resolving practical and conceptual problems and technical cooperation pro-
jects” (UN-ECA1996, No. 2), the implementation of the SNAin the 1990s con-
tinues to be hampered by logistical difficulties (particularly in the Africa and
the East and Southeast Asia Regions).9

More to the point, some criticisms are directed against the major assumptions
underlying SNAwork. Since the SNAfocuses primarily on “goods and services
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8 For example, Yale-based Nancy and Richard Ruggles straddled both policy-making and aca-
demics. They were called upon in the late 1950s to assist George Jaszi and the Department of Com-
merce in developing the national account system in the United States. In 1962, Nancy Ruggles be-
came Secretary of the International Association for Research in Income and Wealth, a post from
which she routinely considered issues related to the United Nations’ SNA. From 1975 through
1980, she served as director of the UN Statistical Office. After 1980, she remained a consultant and
wrote numerous manuals for the UN. And through these decades, both Nancy and Richard Ruggles
published frequent academic papers that had a significant impact in the standardization of the SNA.

9 Various UN documents and newsletters note the wide variation among countries in imple-
mentation of the formal definitions and procedures outlined in the revised SNA 1993 and the lack
of certainty among users as to what has or has not been included in specific countries (see, for ex-
ample, UNIFEM Bangkok News, No. 2, March—April 1997). Not least due to limited manage-
ment autonomy and staffing resources, particularly in a number of African countries, the 1993 SNA
revisions thus are still in the process of institutionalization (UN-ECA 1996, No. 2).
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purchased in ‘the market’” (OECD 2000),10 such a conception of production
excludes household labor and subsistence production as ‘outside the produc-
tion boundary.’11 Following authors such as Beneria (1999: 287), such “con-
ceptual and theoretical norms are at the root of statistical biases” leading to the
underestimation of unpaid work, and in particular of women’s work (given the
gender division of household labor and the prevalence of women in subsistence
food production).12 The political advocacy of the global women’s movement
around this issue for more than two decades led to the 1993 revision of the SNA,
allowing for the inclusion of ‘unproductive’ labor in so-called ‘satellite ac-
counts’ (Beneria 1999).13

The exclusion of unpaid work has not been the only focus of criticism over
the years. Other opponents have argued that national income accounts pay in-
sufficient attention to deteriorating environmental conditions or to quality of
life issues (for example, as related to changes in the distribution of income)
(Ruggles 1999:70–90). For the most part, however, researchers raising this line
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10 Citing activities like production of agricultural goods, foodstuff and clothing, construction of
dwellings, etc. by household enterprises for own consumption, the OECD Technical Paper (2000,
No. 1.21) clarifies: “All of these activities are productive in an economic sense. However, inclu-
sion in the System is not simply a matter of estimating monetary values for the outputs of these ac-
tivities. If values are assigned to outputs, values have also to be assigned to the incomes generated
by their production and the consumption of the output. It is clear that the economic significance of
these flows is very different from that of monetary flows. For example, the incomes generated are
automatically tied to the consumption of the goods and services produced; they have little relevance
for the analysis of inflation or deflation or other disequilibria within the economy. The inclusion of
large non-monetary flows of this kind in the accounts together with monetary flows can obscure
what is happening on markets and reduce the analytic usefulness of the data.”

11 Interestingly, it has not always been that obvious that non-market work is ‘unproductive’.
“Norway’s national accounts for the period 1935–1943 and 1946–1949 included estimates of the
value of unpaid household work. National income estimates in other Scandinavian countries sim-
ilarly included the value of housework. However, the introduction of the first international standard
for national accounts by the United Nations (UNSNA) caused Norway to omit the value of unpaid
labor from 1950 in the interests if internationally comparable national account figures (UNIFEM
Bangkok: Gender Issues Fact Sheet No. 1, ND).

12 As Boserup (1970: 163) points out, “the present system of under-reporting subsistence ac-
tivities…makes their [underdeveloped countries] rate of economic growth appear in a more favor-
able light than the fact warrant, since economic development entails a gradual replacement of the
omitted subsistence activities by the creation of income in the non-subsistence sector which is
recorded more correctly.”

13 As the OECD Technical Note frames the issue, “pressures have built to extend the national
accounts to include other interesting (our emphasis) aspects such as the impact of economic activ-
ity on the environment. A major difficulty in doing so is that, because such factors are not part of
‘the market’ in a country, it is impossible to directly put a monetary value on them. The solution
proposed in SNA93 is to produce such estimates in the form of satellite accounts, which are ac-
counting statements consistent with, but compiled and presented separately from, the main (or core)
accounts.… Another area for which satellite accounts could be produced is unpaid household work”
(OECD 2000). Indeed, in the 1993 SNA revisions, “countries [were] encouraged to adapt the SNA
to their particular needs and abilities. [They could] vary emphasis by using the System’s classifi-
cations of sectors, industries, products, transactions and sequence of accounts at varying levels of
detail; using different methods of valuation; using different priorities and frequencies; rearranging
results; or introducing additional elements” (Duncan 1994:7).
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of criticism put increasing effort into developing various “social indicators” in
conjunction with, yet separate from the SNA. Most significant among these ef-
forts has been the Human Development Index (HDI).14 Published for the first
time in 1990 in the newly created Human Development Report, the HDI com-
bines indicators of life expectancy, educational attainment, and income (here,
drawing on SNA data) into a composite measure of development progress. Ex-
pressly introduced as a more comprehensive alternative to national income
measures, the HDI has attained considerable popularity over the past ten
years.15

A final line of criticism focuses on the use of exchange rates as a means of
producing comparable data. Given the growing hegemony of the U.S. dollar as
international currency after the 1950s, analysts engaging in cross-national and
inter-temporal comparisons of SNA data relied on exchange rates and the U.S.
dollar to convert national data expressed into comparable units. In the 1950s
such procedures were already being criticized for subjecting estimates of na-
tional production to the distortions inherent in fluctuating foreign exchange
markets, and for overestimating the gap between the incomes and levels of eco-
nomic well-being in poor and rich countries (Usher 1968). There have been two
main institutional responses to these criticisms. In one response, the World
Bank in the 1990s attempted to control for short-term fluctuations by introduc-
ing the Atlas method, averaging a country’s exchange rate for a given year with
the previous two years, and adjusting for the difference between the rates of in-
flation in the country under consideration and in the G-5 countries (World Bank
2001:331). In a more drastic challenge, a PPP-based recalculation of national
income has been advanced as an alternative to conventional FX-based income
data (these procedures are examined in the next section).

But in spite of these different lines of criticism, FX-based Gross National
Product (GNP) and Gross Domestic Product (GDP) measures, produced by na-
tional statistical offices following SNA guidelines, rapidly became standard
measures of development after World War II (we summarize the major charac-
teristics of this measure in Table 1). Over the past fifty years, the SNA has
reached a high degree of institutionalization that protects the measure from
doubts about the reliability of the data. Neither operational difficulties in com-
piling and statistically manipulating source data, nor fundamental criticisms of
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14 There are other efforts. Stone, along with the UN Statistical Office, formulated the System of
Social and Demographic Indicators (SDSS). Similarly, the World Bank aimed to analyze social and
demographic information in addition to that provided by national accounts for development plan-
ning, and hence constructed its social accounting matrices (SAMS) (Ruggles 1999:70–90).

15 According to 1998 Nobel Laureate in economics Amartya Sen, it is “one of the major sources
of information and understanding of the social and economic world” (cited in Castles n.d.). For its
advocates, “[t]he HDI offers an alternative to GDP for measuring the relative socio-economic
progress of nations. It enables people and their governments to evaluate progress over time—and
to determine priorities for policy intervention. It also permits instructive comparisons of the expe-
riences in different countries” (Human Development Report Office 1997).
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Table 1
Major Methodological Traits and Problems of the System of National Accounts

Dimension System of National Accounts SNA

Objectives/Purpose Measurement of economic value commanded in markets:
■ Systematic measurement of market economic flows and 

stocks based on money values denominated in national 
currencies.

■ Fully integrated accounting system based on income,
expenditure, and/or production estimates, and double 
entries of debts and credits.

Institutional  ■ Decentralized data collection and data aggregation, 
Characteristics with UN coordination:

■ National statistical offices regularly carry out data 
collection and aggregation.

■ Presentation of data in accounting schemes follows 
international standards established by United Nations 
Statistics Division (UNSD).

■ UNSD combines submitted data with currency market 
exchange rates to establish cross-national comparabil-
ity.

Procedures of Source data obtained through economic censuses and 
Data Collection industry surveys:

■ National statistical offices collect data on flows and 
stocks from a variety of sources, most importantly 
benchmark studies derived from periodic economic 
censuses and sectoral surveys, as well as continuous
government agency reports. 

Major Methodological Type of data presented in national accounting:
Critiques ■ Neglect of non-market goods and services (e.g., house-

hold labor).
■ Neglect of external costs (e.g., environmental degrada-

tion).
■ Neglect of non-economic measures of well-being.
Use of market exchange rates for cross-national compari-

son of economic production:
■ Use of market exchange rate (FX) to convert GDP to 

$US risks ignoring variance in local price structures 
(purchasing power of currencies) and underestimating 
volume of economic production. Findings of high and 
increasing world income inequality based on FX-based 
data thus are deemed incorrect (as overestimating in-
equality) because they do not measure the ‘true’ size of 
the economy.
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assumptions underlying the definition of the ‘production boundary’or of the in-
sufficiency of national income data to capture the level of ‘human develop-
ment,’ have diminished the status of national income measures as a major tool
for economic analysis and policy formulation. Continuing work on the SNAfo-
cuses on improving accuracy and comparability, but leaves its basic methodol-
ogy in place. In the terminology developed in the social study of science, the
“black boxes” containing possible controversies about the inner workings of
the SNA have been closed over the course of periodic updates and revisions, al-
lowing SNA methodology to ‘move on’ and resolve newly emerging debates
without fundamentally reworking old ones (Latour 1987).

The cumulative knowledge created through classification systems such as
the SNAalways bears the traces of their historical construction by specific com-
munities of practice. The evolution of the SNA, as manifested by the constant
revisions introduced in handbooks, manuals, and documented debates, entails
the construction of a large-scale information infrastructure (Bowker and Star
1999). This has produced not merely data, but a new categorical understanding
of the world. Information infrastructures (such as the one entailed by the SNA)
are constitutive of the usually unexamined backdrop for the categories that en-
able an ordering of the world. It is by way of this articulation of categorical
knowledge through shared practice that the SNAcan be said to have contributed
to the construction of the modern state.

the purchasing power parities project

The differences between PPP- and FX-based data are often misrepresented.
Even the World Bank (2001:318), for example, erroneously indicates that
“GNP measured at PPP is GNP converted to international dollars by the PPP
exchange rate.” Such a statement makes it seem as if the only difference be-
tween PPP- and FX-based data involves a simple conversion factor, when in
fact PPP-based data involve a more substantive recalculation of the SNA data.
Ironically, the legitimacy of PPP-based data desired by those invested in their
construction thus explicitly draws on the prestige and perceived accuracy of
SNA data. And yet, as we will show in this section, the procedures used to car-
ry out the PPP recalculation require radically different sets of methodological
procedures and organizational arrangements than those entailed in the SNA. In
the process of discussing the main features of PPP data collection we also de-
scribe the institutional actors involved in this project, arguing that the PPP pro-
ject has not been able to establish a decentralized community of practitioners
(as in SNA practice), and that this has contributed to the failure to obtain the in-
stitutional support necessary for continued PPP data improvement.

The basic premise of the PPP project is that to accurately compare the na-
tional product of countries, that is, to ascertain “real” volumes of production of
goods and services, observers must adjust the relevant data to take into account
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the variance in the purchasing power of different currencies.16For this purpose,
price surveys are conducted in benchmark countries (although not all prices are
actually observed, and some countries, such as China, have never been fully
surveyed), and the resulting price estimates are used to recalculate SNA data.
Advocates of PPP adjustments argue that FX-based data are affected by (a) ex-
change rate distortions17; and (b) national differences shaping the price of (i)
trade goods (due to tariffs, taxes); and particularly (ii) non-tradables (especial-
ly services). Due to these distortions, “nominal exchange rates do not always
reflect international differences in relative prices” (World Bank 1999b:234).
PPPs are intended to provide a real price ratio for a defined basket of goods and
services in different countries, so that existing data on production and income
can be adjusted to establish a “full worldwide national accounts system that per-
mits real interspatial as well as intertemporal comparisons” (Kravis n.d.). The
main effect of PPP adjustments to national income data is to increase the in-
come levels of poorer nations relative to wealthier ones.18

It is important to emphasize that the PPP recalculation seeks to adjust exist-
ing SNA aggregate data. PPP recalculations challenge the validity of FX-based
SNA figures as a measure of the value of production, but not the reliability of
such data to calculate (with an appropriate valuation) volumes of output. Hence,
critiques of the PPP project regarding distortions in FX-based income data do
not extend to the basic quality of such data in estimating volumes of output (as
opposed to how these volumes should be priced). 

While independent scholars have called for PPP adjustments since the 1950s,
the policy-making appeal of PPP-based measures of production was enhanced
among some circles in the 1960s and 1970s by wild currency fluctuations (par-
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16 We should note that PPP-based income data do not provide an indicator of welfare. Gilbert
and Kravis (1954:74) themselves observed that in making PPP adjustments, “if one country has
more government employees per capita than another, this ratio will affect the real product com-
parison in favor of the former country. It does not tell us, however, whether the higher level of gov-
ernment employees results in more services rendered to the population, or simply in a more waste-
ful use of manpower.” And also, “real product comparisons are not concerned with the relative state
of happiness of the populations of two countries, or their relative welfare in some quasi-philo-
sophical sense. It is only concerned with the relative quantities of goods and services flowing to
the two populations” (Gilbert and Kravis 1954:76). In a recent article, Heston and Summers sug-
gest that an indicator of welfare can be constructed by dropping investment from their RGDP cal-
culations.

17 Many PPP studies illustrate the relevance of such adjustments by calling attention to the in-
ordinate growth of Japan’s GDP (relative to the United States) in the 1980s suggested by FX-based
data but corrected by PPP adjustments (see, for example, Ahmad 1997; United Nations 1992).

18 Hence, in 1995 estimates, for example, PPP adjustments increased Atlas estimates by an av-
erage ratio of 4.6 for low income nations and 2.1 for middle income nations, while reducing esti-
mates for high income nations by an average ratio of 0.9 (Ahmad 1997:8). Most of the adjustment
comes from pronounced price differences in nontradables. Hence, “[i]n 1970 for the lowest-income
countries, for example, the average exchange-rate-deviation index for commodities is 1.87, where-
as that for services is 5.43” (Kravis et al. 1978:23). Given the overall increase in the income of
poorer nations, with PPP adjustments, “the distribution of incomes of nations appears less skewed
than exchange rates would indicate” (World Bank 1993:8).
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ticularly following the introduction of floating exchange rates after the early
1970s) that evidently affected FX-based measures of production. Official ef-
forts to develop a systematic comparison of PPPs can be traced to the 1965
meeting of the United Nations Statistical Commission, with a preliminary study
conducted in 1967, and reported in 1968 (Kravis et al. 1975).19 On the basis of
this report, the United Nations’ International Comparison Project (ICP) was
launched in 1968. Albeit with considerable changes in funding and administra-
tion, the ICP served as the main source for PPP estimates through the next three
decades.20

As in the case of national accounting, advocacy for the PPP adjustments was
facilitated by the existence of a close network of scholars working on the top-
ic, who could provide both the expertise to operationalize the complex proce-
dures that would come to characterize the ICP, and the leadership to promote
and raise funds for the alternative measure among interested organizations.
Centered on the Department of Economics at the University of Pennsylvania,
this network of scholars conducted the first two benchmark studies in 1967 and
1970. These scholars also developed strong personal linkages in the UN and the
World Bank.21

The ICP conducted benchmark studies on PPPs for a limited but growing set
of countries. The results of Phase I included 1967 and 1970 data for ten coun-
tries (Kravis et al. 1975). Phase II, published shortly thereafter, presented 1970
and 1973 results for sixteen countries (Kravis, Heston, and Summers 1978).
Thereafter, beginning with Phase III to be completed in 1975, the ICP was sup-
posed to be regularly conducted every five years, with a progressive increase
in the number of countries involved, from thirty-four in Phase III, to sixty in
Phase IV (1980), and sixty-four in Phase V (1985). The most recent Phase (1993
and 1996), as yet unpublished, purportedly covers 120 countries and 89 percent
of the world population (or 70 percent if a limited price survey in China is ex-
cluded from the sample).
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19 An initial series of PPP studies conducted in the 1950s aimed to establish real levels (or vol-
umes) of output (Gilbert and Kravis 1954). Similar concerns were manifested in subsequent stud-
ies establishing PPPs (Kravis, Kenessey, Heston, and Summers 1975), but the emphasis gradually
shifted to prices and a comparison of the purchasing power parities of composites of GDP and ex-
penditures.

20 Due to a lack of available resources at the UN, original support for the ICP came from the
Ford Foundation through a grant to the University of Pennsylvania (the home institution of the Di-
rector of the Project, Irving Kravis, and of one of the two units coordinating the project), a special
contribution of the Government of the Netherlands to the UN’s Trust Fund for Development Plan-
ning and Projections, and additional support from the World Bank and the United States Agency
for International Development, as well as the statistical offices of supporting countries (United Na-
tions 1992; Kravis et al. 1975).

21 For example, the work on the third benchmark study (1975) was conducted by Professor Alan
Heston while on leave from the University of Pennsylvania, at the Statistical Division of the UN,
and Sultan Ahmad, until recently in charge of PPP comparisons at the World Bank, was a graduate
of the Department of Economics at the University of Pennsylvania, where he wrote a dissertation
on shortcut methods for calculating PPPs (Ahmad 1978).
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Organizations such as the OECD and EUROSTAT have incorporated the col-
lection of PPP data into their regular statistical efforts. The United Nations and
World Bank are regularly reporting PPP-adjusted national income data in their
respective yearly development reports.22And the scholars in the program have
been invariably optimistic, indicating that their project finally is leading to the
creation of a real system of national production data.23

PPP adjustments are very complex and require a considerable amount of cen-
tralized statistical work. The basic aim is to ascertain domestic prices to recal-
culate the “real value” of SNA-reported levels of production of goods and ser-
vices. A given poor country (for it is in poor countries that PPP adjustments are
most significant) might report that its enterprises produced US$ 100 worth of
shoes, but if shoes in that country are sold in local markets for a quarter of the
price similar shoes command in the United States, the actual value of shoe pro-
duction might be four times larger than conveyed by FX-based national prod-
uct data. Likewise, while the same country might report that its health services
produces US$ 100 worth of medical care, if doctors and nurses in that country
are paid a tenth of what they are paid in the United States, the actual value of
the medical care produced might be ten times higher than revealed by FX-based
national product data. The basic purpose of PPP adjustment is to recalculate na-
tional income by using price estimates to readjust SNA data.

Such an effort constitutes a monumental task (in Appendix C we provide a
condensed account of the procedures involved). Collecting “price information”
on a worldwide basis would be difficult even if all goods were easily compa-
rable—but they are not. The most basic of commodities (bread, rice, milk) dif-
fer considerably in quality and mode of marketing, introducing difficult com-
parability issues. The problems escalate exponentially when dealing with more
complex goods, such as machinery or consumer durables (how easy is it to as-
certain the comparativeprice of “an automobile” or “a textile weaving ma-
chine”?) or with services (how do we establish the comparativeprice of hous-
ing units in Szechuan, Santiago del Estero, and Beverly Hills?). In fact, for
many goods (such as machinery) and services (such as housing), PPP adjust-
ments are derived not primarily from direct observation of prices, but through
complex statistical extrapolations estimated through hedonistic regressions.
And in the case of services (such as education and health) that are not priced in
the market (for example, because they are often provided in part or wholly by
government), price comparisons are derived indirectly through estimated input
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22 The most recent World Development Report, for example, reports PPP-adjusted national in-
come data, even though the results of the last round of price estimates have not been officially pub-
lished due to severe data problems (World Bank 2001).

23 There is a debate over whether it is welfare or productivity that should be measured. Castles
(1997) indicates that this was a debate already in the 1950s. In fact, Summers and Heston (1995)
propose a measure of welfare that excludes investment.
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prices (estimated, for example, as a function of the number of teachers or health
personnel).

Furthermore, the collection of “price information” creates severe method-
ological problems, and the relevant national price estimates have to be central-
ly processed by the offices involved in the PPP program (so as to come up with
the relevant comparative price estimates for the PPP adjustment). This repre-
sents a significant difference with the SNA process of data collection. As indi-
cated in the previous section, the SNA established standards that national sta-
tistical offices follow independently to compile and organize national income
data. In contrast, virtually all of the actual production of national PPP data takes
place in the central ICP offices—national governments merely submit price in-
formation for selected goods and services.24 This organizational characteristic
has generated significant constraints for the PPP project.

But beyond such organizational issues, the process of using local “price in-
formation” to “readjust” national income data presents formidable calculation
problems. First, “taking into account all of the prices supplied by all of the coun-
tries in a group” (United Nations 1992:7, our emphasis), the prices for indi-
vidual items must be averaged (usually, unweighted) to produce parities for
each basic heading of goods and services. Second, price data are combined with
GDP data (although depending on whether the GDP data are derived from in-
come, production, or expenditure estimates, PPP adjustments can produce sub-
stantially different results) (Ahmad 1997:5f). Third, in order to arrive at com-
parable aggregate estimates of PPPs, the respective price ratios for all basic
headings of goods and services are aggregated at various levels, up to GDP at
expenditure weights (to carry out this aggregation, analysts have to choose
among weighting mechanisms, to take into account differences among coun-
tries in their price structure). 

Largely as a consequence of the extreme complexity in producing the rele-
vant data, the PPP project experienced pronounced delays in meeting scheduled
deadlines for the preparation of ICP results. Reports on the two first Phases of
the ICP were published roughly five years after the data collection. Phase III,
reporting on the 1975 data collection, was published seven years later, in 1982.
Phase IV, originally scheduled for 1980, was published in 1988. And Phase V,
originally scheduled for 1985, was published in 1991. In 1995, participants
were “informed that the world report with 1993 results was expected to become
available by early 1997” (Economic and Social Commission for Asia and the
Pacific 1995: 5), but in 1999 the results had not yet been published, and in 2002
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24 “The input provided by the country statistical offices to the ICP, thus, are expenditures at the
basic heading level and prices of items representing the corresponding basic heading for that coun-
try. This is the first and most basic step in moving from national data to international comparisons
of real volumes and purchasing power parities.” (World Bank n.d.a: n.p.).
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the coordinators of the PPP project indicated that the 1993 results were being
discarded due to their unreliability.25

Partly linked to such irregularities in the production of data, the PPP program
has been affected by considerable instability in administration and funding.26

In the fourth benchmark study (1980), responsibility for the relevant regional
price comparisons was shifted from the United Nations to regional organiza-
tions (e.g., the OECD and the various regional economic commissions of the
UN), while a research team at the University of Pennsylvania carried out the
global analytical work, linking the benchmark results across the regions, and
continuing their Penn World Tables effort. Until Phase V, central coordination
for the ICP was purportedly provided by the Statistical Division of the Depart-
ment of Economic and Social Development at the UN, but in the face of dwin-
dling support for the effort at the UN, this responsibility was transferred in the
more recent Phase VI (1993 and 1996, as yet unpublished) to the Department
of Development Economics (DEC) at the World Bank, where the effort came
under the direction of Sultan Ahmad.27

At the World Bank, however, the “overall management and supervision of
the global ICP exercise . . . draws on rapidly dwindling special trust fund re-
serves” and “the ICP remains . . . significantly underfunded” (World Bank
1999a:6).28According to an evaluation of the OECD-Eurostat PPP program by
Castles (1997:8), “in relation to a global statistical industry which costs billions
of dollars annually, the total resources devoted to the program are minuscule.”
This lack of resources has imposed limits for the program even at the most ba-
sic level of data-gathering.29 Furthermore, there is currently little expectation
of gaining additional support for the ICP effort by national statistical offices,
and advocates of the program continue to hope instead of getting assistance
“from the group of international organizations which are the principal users of
PPPs” (Castles 1997:28).

A series of critical studies in the 1990s came to call into question the very
survival of the PPP program. Reports from both the OECD (Castles 1997, fo-
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25 Personal communication.
26 Changes within this network have been closely linked to organizational transformations of

the ICP. Due to the retirement of Robert Summers and the incipient retirement of Alan Heston from
the International Center for Comparisons and the University of Pennsylvania, it is expected that the
entire work on the ICP Programme (including the Penn Tables) will move to the World Bank in the
near future.

27 Limited funding for most developing countries in the most recent Phase VI benchmark stud-
ies (1993 and 1996) came predominantly from the World Bank, with some additional funds pro-
vided by the International Monetary Fund (IMF) and the EBRD. The OECD-EUROSTAT PPP Pro-
gram has provided the funding and the organization for the OECD regional comparisons since 1992.

28 There are reports that greater support will be forthcoming by the OECD in response to Cas-
tles (OECD 1999), but support continues to decline from sponsoring agencies in Asia (Ryten 1998).

29 Hence, for example, “[i]nsufficient financial resources were mentioned by several countries
as a serious impediment to collecting the full range of price data required by the ICP” (Economic
and Social Commission for Asia and the Pacific 1995:3).
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cusing on OECD countries) and the United Nations Statistical Commission
(Ryten 1998, focusing primarily on non-OECD countries, in a study sponsored
by the United Nations, the International Monetary Fund, and the World Bank)
highlighted major problems with existing data.30 For example, Ryten (1998:4)
concludes that “the ICP is in crisis,” and that “[t]he crisis threatens the Pro-
gramme’s chance of surviving on a sound financial footing and seriously un-
dermines the credibility of the numbers it estimates.” In yet another report, the
Australian Bureau of Statistics (1999:7), after noting numerous examples of in-
accurate data reported at the basic level, indicates that “the lack of vigorous
complaint by users about being delivered statistical tables which include what
seems to us to be patently wrong data, and on an untimely basis, must raise
questions as to the users’ commitment and the extent of their deprivation if the
outputs ceased to exist.”

This dire evaluation is linked to the methodological complexities surround-
ing the ICP project. To begin, there are important problems affecting direct
price comparisons. As indicated by Sultan Ahmad (1997:14), until recently the
main coordinator of ICP work at the World Bank, “[p]otentially, the most im-
portant source of error in comparison is the difficulty of comparing like with
like . . . Since items are to be of lower quality in poorer countries, failure to
match quality would underestimate PPP and over-estimate real quantity in these
countries.”31 In Asia, ICP participants reported that a “confrontation of data”
for their region indicated that “some results looked implausible,” and this was
attributed to “inconsistent interpretations of the how and where to take price
readings” (Ryten 1998:51–52). There are also concerns about the age of some
of the data used to construct estimates, as “some of the estimates currently in
use [at the World Bank] are extrapolations from surveys that are over 15 years
old” (Ahmad 1997:13). Ahmad (1997:14) concludes that “the direction and
magnitude of the net effect [of price survey problems] is difficult, if not im-
possible, to quantify.”

Problems of comparability are particularly important in regard to capital
goods. In many cases, product specifications are difficult to match with ICP
representative profiles, as when a country’s capital good industry is protected
and thus not based on imports of standardized machinery and equipment. In
such cases, capital equipment specifications are bound to be country-specific
and difficult to compare across nations. Ryten (1998:51) reports many statisti-
cal officers in Africa observing that items “related to capital formation and par-
ticularly to machinery and equipment were deemed to be either very difficult
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30 Ryten (1998:9), for example, asks “[a]re ICP estimates credible?,” and he answers to his own
question “[t]hey are not and therein lies most of the Programme’s problem.” Overall, both reports
endorsed continued data collection on PPPs, but called for substantial reforms in the ICP.

31 Regarding this issue, Kravis et al. (1975:31), acknowledge “many deficiencies in our price
comparisons, in terms both of doubtful matches of qualities and, more important, of inadequate
samples of items within detailed categories.”
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or impossible to price.” More broadly, the OECD calls the estimates for capi-
tal expenditure among “the least reliable of the PPPs estimated by the OECD
PPP Programme” (OECD 1999).32

According to Castles (1997:19), participating OECD national statistical of-
fices are “emphatic in dissenting from the view that the overall reliability of the
data is . . . high.”33 Castles analyzed some specific items to evaluate the relia-
bility of PPP estimates. Looking at four commodity items (telephone services,
men’s footwear, furniture and fixtures, and machinery and equipment), Castles
(1997:23–26) found “implausible results” (p. 23), “[e]rrors in PPP results at the
basic heading level” (p. 25), and major anomalies (p. 28), leading him to con-
clude that his limited quality checks “raise serious questions about the reliabil-
ity of the estimates produced by the OECD-Eurostat PPP program, at least at
the sub-aggregate level” (p. 28). Likewise, the Australian Bureau of Statistics
(1999) has challenged the reliability of many items in the basic price data used
by the ICP, and argues that errors in the component data should not be expect-
ed to be offset at aggregate levels.34

Furthermore, the indirect price comparisons conducted in the ICP for ser-
vices and non-tradables have been criticized for including either no or very
rough adjustments for productivity differences. For example, in ICP Phases I
and II, and following on Gilbert and Kravis (1954), education, health services,
and government employment were measured in terms of input (e.g., number of
teachers, doctors, or government employees), with virtually no adjustments
made for productivity.35 Greater efforts were made to adjust services for pro-
ductivity in Phase III after analyses of the data suggested significant differences
between low- and high-income nations in the relative productivity of compar-
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32 Furthermore, in direct price comparisons, the ICP benchmark studies provide no measure of
“international differences in [the] provision” of goods, even though the PWT authors recognize that
“[f ]or a given aggregate of goods, it is more advantageous to the population to have conveniently
located, well-stocked stores with courteous and efficient sales personnel than to be forced to search
for supplies and to queue up for service. A similar point applies to such ancillary services as cred-
it, delivery, the right to return merchandise, and repairs and adjustments. Generally, a greater vari-
ety of goods also is to be preferred to a lesser variety.. A retail distribution system that provides all
these conveniences and services is more expensive and absorbs more real resources than one that
does not” (Kravis et al. 1982:30).

33 In this regard, Ryten (1998:9) comments that “[i]n the past too much attention has been paid
to how to aggregate basic data once those data become available but insufficient attention has been
given to how they should be collected in the first place.”

34 Some of the organizations in question have rejected many of the criticisms. For example, the
World Bank (1999a:5) indicates that “[w]ith only one important exception, the Bank has been un-
able to find any clear case of consistent bias either across countries or with respect to any specific
item which is priced in ICP. Independent research backs up these findings.”

35 Except for “extremely rough” corrections for the availability of capital equipment—but not
quality of training—in the case of medical care, and for years of education of teachers and gov-
ernment employees—but not plant and equipment—in the other two cases. The authors recognized
that the assumption of equal productivity “is not warranted,” but indicated that “it would take a spe-
cial effort, backed up by considerable financial and technical resources, to calibrate the differences”
(Kravis et al. 1975:95).
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ison-resistant (or “indirectly” observed) services (Kravis et al. 1982:140), but
it is difficult to assess the extent to which such productivity adjustments, lim-
ited as they are, were carried forth after Phase III.36 For the most recent Phase
VI of benchmark studies, however, no productivity adjustments have been at-
tempted.37 Related to such productivity issues, the PPP estimates of income in
China, drawn from informal price surveys rather than a complete PPP study,
have been challenged in academic studies and in the popular media.38

Hence, official reports have expressed great skepticism about the ability of
the ICP to produce adequate data on comparison-resistant services.39 Regard-
ing health care, Castles (1997:32) highlighted inconsistencies in the calculated
data, and indicated that “[i]t is doubtful whether adequate estimates of real ex-
penditures on health care can be made by refining or extending the range of in-
formation collected for PPP purposes by the Statistics Directorate.” Similar
problems were observed in regards to education and government services, lead-
ing Castles (1997:34) to question “whether information on prices of commodi-
ties in comparison-resistant areas such as education and health is sufficiently
useful to justify the costs of collection and conversion into price relatives.”40

Housing data, which ignore location effects (Summers and Heston 1991:330),
show anomalous results between calculated data and observed characteristics,
and reservations about such data have been expressed even by the World Bank
(1999a:1).41We should add that the ICP has made no effort to account for pub-
lic subsidies in areas other than housing (e.g., in public transportation).42

The weighting procedures used to establish a common price structure also
have been criticized. Depending on the choice of the weighting mechanism, re-
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36 The United Nations’Handbook of the ICP is rather vague on the topic, but its section on med-
ical services indicates that “[w]age and salary comparisons are carried out for specific occupations,
for example, physicians, lab technicians, nurses, orderlies, or maintenance workers, where it may
be assumed that there is no or some (sic) objectively estimated productivity differential in these
workers across countries” (United Nations 1992:44), and similar assumptions appear to have been
made for education and government services.

37 Personal interview with S. Ahmad and Y. Biru at the World Bank, 22 Dec. 1999.
38 For example, see The Economist, 18 Mar. 1995, “Survey China,” p. 4.
39 Individual participating countries have noted difficulties in matching quality of goods, par-

ticularly regarding such areas as producer durables and construction (Economic and Social Com-
mission for Asia and the Pacific 1995:3).

40 OECD (1999) reports that studies are being launched to investigate each of these inconsis-
tencies, although the observations by Castles appear to have highlighted examples rather than the
only problem areas.

41 In the current context, even the ICP program managers at the World Bank, while reiterating
that PPPs are ‘observed,’ notes that “PPP rates are based upon a limited set of observations….  Al-
though efforts are made to correct for quality differences, ICP faces the problem of matching like
with like’ which, in some areas like services maybe difficult… Consequently, more caution should
be exercised when interpreting PPPs for services.” (World Bank n.d.b: n.p.)

42 This choice has been justified by claiming that a study from four decades ago (Gilbert and
Kravis 1954) indicated that such adjustments produce no significant differences in final results—
although the cited study restricted its sample to a rather homogenous sample of relatively high in-
come nations.
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sults can differ substantially, especially in regions with wide economic dispar-
ity among countries (as this disparity usually entails concomitant differences in
price structures). Regarding these weighting procedures, as Ahmad (1997:14)
indicates, “there is no unique and universally accepted method of doing the cal-
culations,” so “the available [ICP] benchmark data are a mixture of results
based on [the GK and EKS] aggregation methods.” A move towards regional-
ization has been observed to have diminished the tendency of the GK method
of aggregation to underestimate PPP for lower-income countries (see Appen-
dix C, Note 2, for an explanation of the GK and EKS methods).43 Yet, prob-
lems remain. In the process of regionalization, for example, “not all the regions
followed the same classification schemes of methods of aggregation, and the
linking procedure has not been uniform in all cases” (World Bank 1993:4). In
particular, the results for different regions are linked through “bridge coun-
tries,” and the choices made in selecting these countries has the potential of con-
siderably altering global results. As indicated by Ahmad (1997:15–16), “the
procedure of using the bridge countries has not worked well in the past,” and
“comparisons across regions are weaker than within a region.”

Strong discrepancies have been found between the rates of growth implied
by PPP-adjusted output estimates and those inherent in national accounts
(Summers and Heston 1988:3). Evaluating their own results in regards to tem-
poral data, the authors concluded that “[i]n the present state of our knowledge
it appears that national growth rates should be used for growth comparisons
over time and the benchmark results for place-to-place comparisons in a given
year where available” (Kravis et al. 1982:327). Also, Summers and Heston
(1991:344) note that care should be exercised in using their RGDP data for in-
tertemporal comparisons, as “RGDP suffers from the Laspeyres fixed-base
problem: after a while, relative prices change, and the base year weights be-
come less and less appropriate.”44

Temporal extrapolations by the World Bank similarly reveal an internally in-
consistent assumption about the relationship between PPP estimates and GNP
measures. The extrapolations, based on rates of growth as derived from national
account data, assume the PPP-based and the Atlas-based income measures to
be linearly related, an assumption the World Bank is very careful not to make
in its spatial extrapolations. (The World Bank’s spatial extrapolations are based
on the regression of the logarithm of the PPP estimate on to the logarithm of
Atlas-based GNP data and the logarithm of secondary education: the regression
model assumes no linear relationship between GNP and PPP but rather a linear
relationship between the logarithms of the measures in question.) 
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43 In regard to aggregation methods, the uncertainty is around 10 percent (Kravis et al. 1975:
79).

44 There are also doubts about the accuracy of the population data used in Penn 5 to generate al-
ternative RGDPC indicators (controlling for the size of the adult and working populations) (see Ap-
pendix B for sources of data).
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More importantly, we should note that whereas the ICP seeks to capture a
share of goods and services that might not be reflected in official statistics, in-
ter-temporal PPP-based data, as currently available in sources such as the PWT
or the World Bank, are not derived from observation of temporal changes in the
magnitude of this share, but from the use of growth-rate data (ultimately de-
rived from national account data) to extrapolate these estimates from (usually)
a single benchmark study. With virtually no exceptions, PPP-based data pro-
vide no independent assessment of the evolution or change of what the ICP pur-
portedly excels at measuring, namely, the share of goods and services that might
not be reflected in available statistics.

Despite these major problems, recent Phases of the ICP have engaged less
and less in a critical evaluation, as was done in the earlier phases, of potential
errors of short-cut estimates.45For example, regarding the relationship between
priced and unpriced services, the review of Mark 5 (Summers and Heston 1991)
continues to rely on the conclusions reached much earlier with a considerably
more restricted sample of countries (Kravis, Heston, and Summers 1982). In
addition to the data errors and inaccuracies discussed above, there are mount-
ing complaints that the ICP is characterized by a lack of transparency. Ryten
(1998:25), for example, notes that the “credibility of the Programme is ad-
versely affected if users and suppliers of data feel they are not privy to the meth-
ods and procedures that international organizations have used to aggregate the
data.” Even within the organizations nominally conducting PPP research, there
is continued disagreement over PPP-based measures. Castles (1997: 9) indi-
cates that the use of PPPs “has not gained general acceptance, even within the
OECD itself,” and at the World Bank, officials interviewed by Ryten (1998:58)
led him to the conclusion that “[a]s far as the Bank’s research community, the
ICP appears as a black box. Neither the quality of the basic data nor the way
they are further processed have the transparency to inspire the necessary con-
fidence for intensive and unqualified use.”46

Ryten’s allusion to the “black box” of PPP data construction is illuminating
regarding the background of analyses that highlight the organizational practices
on which scientific ‘progress’ depends. Actor-network theorists like Bruno La-
tour (1987) and Michel Callon (1980) emphasize the need to displace funda-
mental criticisms by enrolling earlier black boxes (controversies that have al-

measuring national income: a critical assessment 557

45 There are exceptions. Ahmad (1997:17) indicates that “the estimates are useful for analytical
purposes; for individual countries, however, the estimates can have large residual errors. These er-
rors are usually large for developing countries. Without more recent and more uniform coverage of
countries, these shortcut estimates are likely to become increasingly unreliable.” And in regard to
more disaggregated RGDP data, the World Bank (1999a:1) claims “a fair degree of confidence” for
data on private consumption, but recognizes that “[o]n questions of capital formation and public
consumption.. there is more scope for potential error and bias.”

46 A move towards greater transparency has been reported by the OECD (1999). For example,
there is now greater sharing of data (although this has led to “basic data being changed and revised
results being calculated” (OECD 1999:3) again suggesting instability of results).
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ready been settled) as ‘actants’ in the effort to achieve methodological closure
and concentrate on quality improvements within the practical space so created.
Hence, while the source data necessary for national accounting are subject to
uncertainties about their accuracy (given the difficulty of compiling compre-
hensive economic data and the extensive use of statistical procedures to esti-
mate the components of national income), the SNAproject has successfully dis-
placed fundamental doubts onto the plane of debates about what additional data
should or should not be included in national accounting (we summarize the ma-
jor characteristics of PPP adjustments in Table 2). In the next section, we turn
to explaining why the SNA project was able to close this black box, appealing
to the legitimacy of accounting procedures and the status of statistics achieved
prior to the rise of the SNA, while the ICP failed to achieve the closure neces-
sary for improving PPP methodology or allowing the institutional consolida-
tion of the PPP project.

the divergent trajectory: a stylized interpretation

The considerable institutional success of the SNA project was associated with
two crucial characteristics: the development of a standard methodology, and the
adoption of a flexible and rather decentralized institutional structure based on
a community of practitioners connected by standard methodological proce-
dures. By contrast, the PPP data-collection effort suffers from persistent con-
fusion and debate over its methodology, and requires a highly centralized or-
ganizational structure (that never became quite institutionalized and was
always affected by limited funding).47

Beyond the concerns about reliability discussed in the previous section, and
in contrast to national income data produced rather autonomously by national
statistical agencies, the compilation of PPP data, grounded as these data are in
international price comparisons, requires more extensive collaboration across
borders and a relative surrender of national sovereignty over income data.48Ad-
vocates of the PPP effort have encountered ever-greater difficulties in securing
such institutional collaboration—an indication of the sensitive nature of rela-
tions between supranational organizations and national statistical offices.
Hence, the World Bank (1999a:5) reports that it “has faced both resource con-
straints and political limitations to the exercise of a more in-depth surveillance,
and the strict data-quality control and external supervision of participating
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47 The statistical officers in charge of the ICP at the World Bank (1999a:6) attribute many of
these problems to the lack of institutional commitment to the project, and complain that “the in-
ternational statistical community now needs to move forward and agree on a more systematic ap-
proach. It must decide how to set up a strong central management for ICP that will wield effective
control over basic data quality.”

48 Since Phase IV, this collaboration has involved the compilation of basic price data by national
statistical agencies, the initial elaboration of these data by statistical agencies at the regional level,
and the subsequent production of world PPP data by the central agency in charge of the ICP pro-
ject.
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countries’ statistical practices.”49 In particular, “[t]he Bank and other agencies
that play key roles in developing multilateral PPP’s cannot get too deeply in-
volved in the internal control and supervision of national basic data collection
in participating countries,” as “[t]his task falls under the responsibility of na-
tional statistical offices” (1999a:5).50

The organizational complexity of the effort generates numerous opportuni-
ties for tension or conflict. For example, each central agency, all of which are
located primarily in high-income nations, follows a separate set of procedures,
generating difficulties in ensuring coordination.51There are also tensions in the
relationship between the central organizations conducting the PPP data project
and national statistical offices.52These tensions are particularly problematic in
the relationship between those involved in data collection (national statistical
offices) and the agencies that command the expertise required to organize the
production of PPP data. Local statistical offices expressed frustration with the
lack of transparency of the ICP once the basic price and expenditure data begin
to be manipulated by the central agency or agencies in charge of the project
(Ryten 1998).53 On the other hand, central agencies often complain that local
statistical offices lack the expertise assumed by the exercise (World Bank
1999a), and this is recognized by the local offices in question.54

All these problems are exacerbated by the fact that PPP data are collected in
cycles. Combined with the administrative instability of the ICP, and its weak
institutionalization at the level of national statistical offices, such characteris-
tics have prevented the reproduction of organizational memory from one cycle
to the next. Thus, Ryten (1998:16) indicates that “[t]here is no continuous flow
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49 To facilitate data collection, the World Bank reports that it is producing appropriate software
to facilitate price data collection for distribution to national statistical agencies, as well as imple-
menting new methods deriving data with reduced information (Economic and Social Commission
for Asia and the Pacific 1995; World Bank 1999a).

50 Ryten (1998) favors the sharing of responsibility of results of PPP Programme between NSOs
and international agencies to increase transparency, while Castles (1997) argues that the ICP should
be the exclusive responsibility of international agencies. The OECD (1999) favors Ryten’s view.
But efforts to involve local agencies more directly are often resisted, as some national statistical
agencies do not want to share responsibility in results, “as individual country results are dependent
on the inputs from other countries” (Australian Bureau of Statistics 1999:8).

51 Thus, in the 1980s, OECD undertook periodic collection of PPP data for EU and OECD mem-
ber countries, introducing “its own methodology, timetable and raison d’être,” and with its results
being used by the ICP program of the United Nations (Castles 1997:4).

52 The Australian Bureau of Statistics (1999:8) attribute the “perceived diffidence” of national
statistical agencies to “the lack of interest in the data by national users and a lack of clarity con-
cerning the agencies’ responsibilities.”

53 For example, Ryten (1998:51) reports many interviews in Africa with officers who expressed
many problems associated with the interaction between national statistical offices and the coordi-
nating agencies in Europe.

54 Lack of communication becomes important even at the most basic levels of data collection
because “[u]nder existing procedures, weaknesses in the detailed estimation function at the coun-
try level can only be fully discovered and evaluated at a higher level of aggregation because it is
here, that, of necessity, one country’s micro-data sets must be compared with those of other coun-
tries at a similar stage of development” (World Bank 1999a:5).
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of information related to PPPs in the way there is in connection with exchange
rates and with the CPI. The planning of the PPP as a worldwide exercise only
one every so many years is the single most important factor that detracts from
its importance in the eyes of users and producers.” These constraints illustrate
prevailing arguments in theories of organizational learning that the creation and
maintenance of information infrastructures exceed formal organizational struc-
tures, and are highly dependent on stable communities of practice able to bridge
the complexities and controversies surrounding the production of facts (Bowk-
er and Star 1999).

Partly as a consequence of these organizational difficulties, while GDP sta-
tistics adjusted by exchange rates quickly came to be seen by practitioners as
essential to more effective policy-making, PPP-based data are generally per-
ceived as being largely irrelevant to policy-making.55 Ryten (1998:47) indi-
cates that even if results were to be published more promptly, two or three years
after the benchmark year, the findings “would still be of dubious relevance to
any but the most obscure policy application. Worse still, if there were any im-
portant policy or operational application, those responsible would have to in-
vent an extrapolation method so as to respond to current concerns.” In contrast,
within the field of policy-making, FX-based data maintain a strong compara-
tive advantage, as “exchange rates . . . are available for all countries and all
years in a timely fashion, and their continued availability is never in doubt”
(Ahmad 1997:1).

This creates an important quandary. Clearly, on the one hand, the long delays
and the poor perceived quality of PPP data prevent the effective use of this in-
dicator for policy-making on a day-to-day basis. On the other hand, without
such effective use, organizations are less willing to depart from limited re-
sources, and this in turn prevents ICP participants from substantially upgrading
the quality of their data.56

Furthermore, while the institutional success of FX-based SNA data has been
accompanied by a normative acceptance of such data for policy-making, sev-
eral key agents have grown wary of the potential policy implications of PPP
data. While demonstrated relevance for policy-making is crucial for institu-
tional support for the ICP, there are considerable worries, particularly among
the representatives from poorer countries, but also among country directors in
organizations such as the World Bank, that use of PPP-based data might di-
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55 Ryten (1998:47) highlights this lack of timeliness and argues that “it is not acceptable to live
in a situation in which official results appear less often than twice every decade, and then only with
a lag of three or more years.” Likewise, Ahmad (1997:13) acknowledges that some statistical of-
fices, particularly in poorer countries, “find it difficult to assign high enough priority and to find
resources” for the ICP because the project is viewed “as an expensive operation which benefit in-
ternational organizations and are of limited use for country policies.”

56 Hence, along similar lines, the World Bank (1993:24) indicates that “it will be difficult to ex-
pand coverage if policy relevance of the numbers is not demonstrated, and a precondition of poli-
cy use is availability of the numbers continuously and in a timely manner.”
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minish their share of international aid resources.57 This is why representatives
from national statistical agencies, particularly from peripheral countries, often
note emphatically that PPPs are not supposed to be used for policy decisions
(Economic and Social Commission for Asia and the Pacific 1995:5). And in this
respect, indications have been given frequently that organizations such as the
World Bank and the IMF would not use ICP results for administrative purposes
(World Bank 1993). A violation of these stated policies “would drive many
countries away from ICP surveys” (Ahmad 1997:17).58 Misgivings about the
potential impact of PPP indicators for international aid allocation have at times
reportedly led some national statistical agencies to try to manipulate their re-
ported prices (for example, by selecting items of either lower or higher quality
to deflate or inflate the relevant price estimates), adding to the concerns re-
viewed earlier about the reliability of basic price data. Hence, indirectly refer-
ring to this issue, Ahmad (1997:17) notes that “since the data are based on sur-
veys, operational use of the data would jeopardize the integrity of the surveys.”

The inconsistency in the level of data production and data consumption in
the ICP, combined with the limited participation of national statistical offices
in the actual construction of comparable PPP data, thus is bound to create con-
siderable doubts about the very status of such data as uninterested facts. With
this interpretation, we refer to parallels in the “probabilistic revolution” of the
nineteenth century, when the increasing use of aggregate measures in the
emerging science of political economy engendered far-reaching debates about
the nature of observed particulars and the status of theory (Porter 1986). The
statistical “law of large numbers” on which aggregate measures are based trig-
gered controversies about the relationship between ‘natural laws’and ‘free will’
(also in the sense of governmental intervention) that seemed to be curtailed in
the light of the statistical laws governing social behavior. Following Poovey
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57 While acknowledging these fears, Ahmad (1997:13) argues that “such fears are, however, un-
founded because if these numbers are ever used to determine aid eligibility, the various thresholds
are to be raised commensurate with the new scale of measure.” Even the World Bank cautions that
“there are a number of areas where the use of PPP-based estimates will not be appropriate. In ICP,
PPPs reflect what money can buy in local rather than in an international market. PPP based con-
version factors should not be used for measuring share of international trade and capital movements
across borders. Also, users of PPP must be aware that PPP estimates do no approximate equilibri-
um exchange rates nor are they intended to do so. This means the calculated PPPs cannot be relied
upon as indicators of overvaluation or undervaluation of currencies for foreign trade analysis. In
matters related to international trade and capital movement, exchange rates should be used” (World
Bank n.d.b: n.p.).

58 However, even early studies were explicit in recognizing that the PPP exercise was of poten-
tial use to international organizations in the allocation of resources (Gilbert and Kravis 1954).
Hence, Kravis et al. (1975:1) indicate that “an appreciation of the differences in the level of income
is important in the allocation of aid and in the judgment of its efficacy. It is relevant as well to in-
ternational burden sharing, whether for current costs of international bodies or for developmental
or military objectives.” More explicitly, Ryten (1998:5) indicates that one of the uses of PPP data
is to allow for “[t]he rational allocation of scarce entitlements such as IMF quotas or drawing
rights.”
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(1998), this problem of induction, as she calls it, could be settled only (though
always precariously) by re-working the relationship between observed particu-
lars and general laws. Above all, it required the generation of statistical data to
be separated from the appearance of being ruled by interests. Statisticians thus
increasingly emphasized that they “seek only to collect, arrange, and compare”
instead of “discuss causes or reason upon probable effects” (Porter 1986:36).59

In this sense, the pursuit of national income accounts became a symbolic
marker of development and of modernity (McNeely 1995:76–86). The per-
ception of rationality and accuracy that such numerical data could confer on
governmental efforts at enhancing calculation and administration was a crucial,
and yet far from obvious achievement. National income data promised to sep-
arate ‘uninterested’ facts from the interests of vested social groups, hence pro-
viding statistical data as an objective tool for understanding “the economy”
(Poovey 1998; Porter 1985; Shapin and Schaffer 1985). Hence, while the con-
struction of national accounting methods was guided by the hands of econom-
ic theorists and practitioners, the prestige of SNA data was derived from its
promise of independence from particularistic interests and/or theory. Of course,
as it became legitimate, the collection of SNA data involved the constitution of
relevant national and international actors with vested interests of their own.

By contrast, the ICP was unable to separate PPP data construction from the
appearance of being driven by interests, and thus unable to secure institutional
support for continued data improvement. For example, as indicated earlier, PPP
data are perceived by many relevant actors (particularly in peripheral and semi-
peripheral countries) as interested constructions that run counter to the interests
of national policy-makers in maintaining autonomy over the production of
knowledge. The relative lack of participation of national statistical offices in
constructing internationally comparable PPP estimates thus has proved to be fa-
tal for the ICP.

Thus, while FX-based data continue to be perceived as relevant, albeit per-
haps in need of being supplemented with additional indicators, this is not the
case with PPP-based data (Figure 1 summarizes the major contrasts between
the two measures). Paradoxically, the very thrust of the ICP effort might have
contributed in some ways to its current crisis. The argument made by ICP ad-
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59 In seeming contradiction, however, it also required to re-articulate theory as based on testing
hypotheses that would limit the role that observed particulars and their aggregates play in articu-
lating general laws. In this re-formulation, statistical data came to figure as tendencies at the ag-
gregate levelrather than as themselves laws. But “[e]mpirical laws in this state are evidently un-
verified inductions, and are to be received and reasoned on with the utmost reserve. No confidence
can ever be placed in them beyond the limits of the data from which they are derived; and even
within those limits they require a special and severe scrutiny to examine how nearly they do rep-
resent the observed facts … When so carefully examined, they become … most valuable … On the
other hand, when empirical laws are unduly relied on beyond the limits of the observations from
which they were deduced, there is no more fertile source of fatal mistakes” (John Herschel, Pre-
liminary Discourse on the Study of Natural Philosophy, 1830, cited in Poovey 1998:321).
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vocates regarding the need to distinguish more carefully how PPP differ from
one nation to another can be easily extrapolated to apply to particular regions
or social strata within a given country. Yet, in conjunction with a shift in inter-
est towards targeting poor groups more precisely, there has been declining de-
mand for the type of aggregate data represented by PPPs.60

This doubt about the relevance of PPP data as a tool for national policy-mak-
ing also extends into the opposite direction. Whereas development paradigms
in the 1960s and even 1970s emphasized the importance of national strategies
of growth, with many national economies perceived to be largely isolated from
international prices, the new perceived importance of globalization has shifted
attention to processes that integrate nations to the global economy. This shift
has clear and direct implications for PPP-based indicators, since it tends to call
for greater attention to measures that are better able to trace change in the rel-
ative share of tradables and non-tradables (as well as the relative share of mar-
ket and non-market economic activities more broadly). From this perspective,
and while the issue is not always articulated explicitly in the debates surround-
ing the ‘crisis’ of the ICP, the organizational tensions surrounding the Pro-
gramme can themselves be seen as a reflection of tensions between different
development paradigms, and between different views of the role that suprana-
tional organizations like the World Bank should play in the global economy.

We should note a paradox: Despite its overall institutional failure and the re-
luctance of policy-makers to adopt the measure, the PPP program has been
much more successful in promoting the use of its data within the academic com-
munity. PPP researchers made their data easily available to scholars through the
Penn World Tables. Computer diskettes with the PPP-based dataset were dis-
tributed with Phase IV results in the journal where the data were introduced,
and free access to the data was offered to interested parties. The data were also
made easily accessible through the Internet in each subsequent benchmark
study. Such a promotional strategy certainly made the use of PPP-adjusted data
convenient for use by social science scholars. Even the name “Real GDP” con-
tributed to generating and perpetuating a sense of legitimacy for the data, as it
helped to suggest that such data came closer to a direct observation of actual
levels of production (that is, less distorted by either exchange rate fluctuations
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60 The Human Development Report Office at the UN argues that “[n]ational averages can con-
ceal much. The best solution would be to create separate HDIs for the most significant groups: by
gender, for example, or by income group, geographical region, race or ethnic group. Separate HDIs
would reveal a more detailed profile of human deprivation in each country” (Human Development
Report Office 1997). However, almost a decade later, there is little research to show along these
lines. Yonas Biru, the present coordinator of ICP work at the World Bank, has attempted to argue
that PPP data disaggregated by income groups would be most appropriate for the World Bank’s new
emphasis on poverty eradication, and notes that targeting poor groups would require household-
level data (personal interview). While borrowing countries are required to use ICP-type data for
poverty assessments as a precondition for loan applications, it seems unlikely in the present state
of the ICP Programme that funding would be available for efforts to collect PPP data at the house-
hold level. 
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or the price structure of wealthy countries). Hence, PPP data did come to attain
the apparent status of “disinterested facts” in the academic community. But
such status has been attained and maintained, at the very least, by minimal crit-
ical interest on the part of the scholarly community to explore and assess the
actual quality and assumptions of PPP adjustments; at worse, the willingness to
ignore such issues and the appeal of PPP adjustments might be the outcome of
a more “interested” commitment to data that in effect reduce perceived income
gaps between wealthy and poor countries.

conclusion

National income accounts in the twentieth century were transformed from a pri-
marily private enterprise to an essential function of governments across the
world (Studenski 1958:142). The emergence of a system of international rela-
tionships between an emergent technical elite and national and international bu-
reaucratic organizations—particularly around the events of World War II—was
the primary mechanism for the institutionalization of national income accounts
on a global scale. National accounts ascended through a process that was, in
Weberian terms, at once both formally and substantively rational. Initially,
economists, statisticians and policy-makers advocated the use of national ac-
counts as an efficient technology for the analysis of national income. Over time,
such formal rationality became a symbolic marker itself, as national accounts
came to signify the modern or modernizing state, and FX-based national in-
come data became the single most important measure of development and eco-
nomic growth.

By contrast, the institutional failure of PPP-collection efforts are related to
the methodological and organizational difficulties encountered by the ICP.
Squeezed from above by globalization, and from below by the growing demand
for more disaggregated data that can help target aid more directly to the truly
needed, the International Comparison Programme producing PPPs has not
found it easy to respond with sufficient flexibility and timeliness. Simultane-
ously, the ICP is institutionally constrained by international organizations that
are unable or not willing to commit their resources to such a collection of data,
and national statistical offices that view efforts to collect such data as either an
infringement on their turf or a potential threat to the existing allocation of re-
sources.61

These divergent trajectories, and a focus on the hidden practices used to con-
struct FX-based national income data and PPP adjustments, helps reveal “the
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61 Surprisingly, considering that international agencies have always assured participating coun-
tries that PPP measures would not be used for policy decisions, the recent response to the Ryten re-
port by the World Bank (1999a:5) indicates that “the Bank is analysing the use, relevance and po-
tential of PPP-adjusted GNP numbers as a basis for determining its resource allocation decisions.
Already, at the level of poverty reduction and alleviation, PPPs are used to drive policy and devel-
opment assistance decisions.”
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politics of science in action” (Bowker and Starr 2000:48). We suggest that such
tensions provide a unique opportunity for future sociological inquiry, as they
provide key insights and opportunities for intervention into recent shifts in the
political construction of development, the organizational tensions that accom-
pany the process of globalization, and the conflicts that shape the distribution
of information and power among policy-making agencies and scholars in poor
and wealthy nations.

appendix a: national income accounting in the 1993 sna

National income accounts provide a framework for portraying the current op-
eration of the different sectors in the economy in much the same way that busi-
ness financial statements provide a framework for portraying the current oper-
ations of an individual enterprise. Accounts are set up to show the current
activity and interrelation of various parts of the economy, and every current
transaction is shown both as an allocation and as a receipt. Some common ac-
counts are accounts for the producing sector, the consuming sector, the gov-
ernment sector, the rest of the world (which is treated as a sector), and a gross
savings and investment sector (Ruggles and Ruggles, 1999).

The basic structure of the 1993 SNA includes three segments that can be rep-
resented as part of one table: a Supply and Use Table (SUT) is presented in the
upper panel of the table and the Integrated Economic Accounts (IEAs) is rep-
resented in the lower panel of the table. The Cross-Classification by Industries
and Sectors (CCIS) of the common elements of the SUT and IEAs is present-
ed in the middle of the table. The SUT includes output and imports in the row
of supply, and intermediate consumption, final consumption, capital formation
and exports, along with a number of adjustments, in the row of uses. The dif-
ference between output and intermediate uses represents value added. Inter-
mediate consumption and value added are classified by industry groups, and
the unit of classification for industries is establishments. The IEAs are SNA ac-
counts for institutional sectors. Five major sectors are the non-financial corpo-
rations, financial corporations, general government, households, and non-prof-
it institutions serving households. There are additionally columns for the total
economy and the rest of the world. For each sector, there are accounts on pro-
duction, accounts that record income and use of income, capital and financial
accounts, and balance sheets. The unit for classification in the IEAs is the en-
terprise or institutional unit. The CCIS attempts to integrate the SUT and IEAs
by cross-classifying the common elements between the two by industry and in-
stitutional sectors. 

Ideal sources of data and methods of compilation, as delineated in the 1993
SNA and various subsequent handbooks, outline a five-step process. First, mi-
cro-data are collected from industry and sectoral sources (agricultural and in-
dustrial censuses and surveys, household surveys, local, state, and central gov-
ernment budgets, financial statements or profit and loss accounts of private and
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public enterprises, banks, insurance companies, etc.). The micro-data obtained
from census and survey questionnaires and those based on administrative
records may have to be edited in order to eliminate internal consistencies, be-
fore being aggregated to intermediate meso-data. Second, this data are then ag-
gregated to an intermediate level, whereupon establishment data are combined
to yield industry data and institutional units are grouped into institutional sec-
tors. The aim of this stage of the compilation process is to obtain data from a
maximum number of independent sources of information. Third, these aggre-
gated intermediate data on economic agents are converted into a national ac-
counts format, and this conversion includes adjustments needed to reflect SNA
imputations, adjustments for undercoverage, timing, and the like. Fourth, these
adjustments result in a reconciliation of the SNA data, or an internally consis-
tent data set. This reconciliation may include several steps. If different data
sources are used for different accounts of a sector, the data need to be integrat-
ed within the sector accounts. Industry data also need to be integrated and rec-
onciled with corresponding sector data. Data also need to be integrated and rec-
onciled within industries and within sectors. If data in the second stage do
indeed come from a maximum number of independent sources of information,
the final reconciliation that takes place here will take into account a maximum
number of data checks and thus produce optimal reliability of the final nation-
al accounts estimates. Finally, in the fifth step of the process, the SNA data are
ready for analytical presentation and for analysis.

Ideally, countries should synchronize their cycle of national accounts com-
pilation with their cycle of data collection. The data collection is to occur in
three phases. First, the accounts are to be based on benchmark compilations,
which provide the largest representative censuses and surveys and form the base
year to which the consecutive recurrent annual compilations at current and con-
stant prices are linked. Second, there should follow short-term cycles of recur-
rent annual national accounts compilations over a period of a number of years.
In this phase, provisional national accounts estimates of a more limited scope
and detail would become available three months before the accounting year has
elapsed; then, these estimates would be revised systematically and would thus
improve gradually over time in scope, detail and reliability; and at the end of
the multi-year report, final estimates would be published. The final phase of na-
tional accounts compilation should be used for special extensions which serve
as a basis for satellite and other studies. 

One of the hallmarks of the 1993 SNA is the extent to which the system is
readily adaptable to differing needs and resources of countries. Countries dif-
fer in their level of statistical development, state of social and economic devel-
opment, and how the SNA data are used for policy analysis. Thus, the first step
required for a country in the process of SNA implementation is to make a coun-
try-specific decision on (1) which elements of the SNA (accounts, tables, clas-
sifications) are to be given priority in the compilation; and (2) how the result-
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ing framework is to be compiled/realized (what mechanisms of data collection,
estimation techniques, data processing, and the like are to be used). Ahandbook
for implementation that accompanies the 1993 SNA also offers a number of
compilation options—with multiple additional alternatives possible—for
countries with differing needs and abilities. 

The most important feature of the national accounting approach outlined in
the 1993 SNA is that certain identities hold in the final presentation of the ac-
counts and tables. These identities constitute data checks, which indicate how
far the compilation and reconciliation process has progressed. These potential
data checks are incorporated explicitly in the compilation process in the form
of statistical discrepancies that need to be eliminated. The level of sophistica-
tion of a country’s national accounts compilation process can be characterized,
then, according to the extent to which it is able to conduct such data checks and
eliminate such discrepancies. 

The UN Department of Economic and Social Affairs Statistical Division
groups present country practices into three broad categories: production-ex-
penditure-income approaches, commodity flow approaches, and integrated ac-
counting approaches. These three categories represent a hierarchy of increas-
ing comprehensiveness concerning the scope and reliability of national
accounts (as the number of independent data-reconciliation checks increases
with each category). The first set of approaches constitute the most basic and
most frequently used way of compiling national accounts. These focus on the
production account, or estimating GDPand its alternative breakdowns, and pro-
vide the minimum set of data required by the Harrod-Domar type of macro-
growth models of economic theory. These represent a few blocks, mainly
goods-producing industries, in the SUT. Data sources include surveys and cen-
suses (from agriculture, industry, etc.), business accounts of public and private
enterprises, and administrative records concerning government revenues and
expenditures. Initial estimates may be further adjusted for output of households
for own consumption, imputations for the output of financial intermediaries and
insurance, etc. If comprehensive data are not directly available for one or more
years, estimates are generally restricted to value added only. The value-added
estimates may be obtained by extrapolating benchmark data with production
volume indices and by applying appropriate price indices. 

Next, adding to the data elements above, the commodity flow approaches in-
clude output and intermediate consumption for all industries and introduce a
systematic breakdown of the supply and use rows by products, as well as by in-
cluding data on labor inputs per industry. This approach is influenced by the
Leontieff input-output models, which are a further breakdown and extension of
the Harrod-Domar growth models. Statistical sources here are similar to those
above with the additional requirement of a detailed product (goods and ser-
vices) breakdown. These provide a higher number of independent data checks
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compared to the first set of approaches. As it is costly for many countries to
compile all necessary information for a fully detailed SUT, they may compile
a part of the data indirectly (particularly for estimates of changes in inventories
and for final consumption and gross fixed capital formation) through the com-
modity flow approach. Only a few countries apply this method for the whole
economy; rather, many countries use the commodity flow approach as a data
check for a limited number of products for which independent estimates of sup-
ply and use are available. In all other instances, countries use the commodity
flow method to derive, in an indirect manner, estimates of supply or use ele-
ments on which no direct data are available. 

Finally, the third set of approaches are the integrated accounting approach-
es. Including all the SUT elements above, these also add limited institutional
sector accounts of the IEAs. This more comprehensive category of approach-
es, then, requires data not only for industries, but also for institutional units (cor-
porations, households, government units), and the implications for statistical
data are quite costly. For this method, countries require costly changes in the
content of surveys and survey procedures, something that prevents many from
implementing this set of approaches. With sufficient resources, however, the
data on output and value added can be checked for each institutional sector with
independent data on income, expenditure, and financial flows. These ap-
proaches have taken on many different formats, depending on the sophistica-
tion of basic statistics development and also on the extent to which different
data compilations are carried out in one institution and/or coordinated between
different institutions. The number of data reconciliation checks available in this
set of approaches is potentially much larger, then, than in the previous two.

appendix b: year of first official national income
estimates, the collecting agency, and year of adoption of
the un system of national accounts for seventy countries
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Stated Year of
Collecting Adoption of 

Country* Agency UN System Comments

1920s
Japan (1925) Cabinet Statistics 1978 1925 may have been an isolated 

Bureau  year of estimation. The National 
Income Research Office, which 
was established by the Ministry 
of Finance was not established 
until 1946. 

United States Federal Trade 1969 The Department of Commerce
of America Commission began publishing official 
(1926) estimates in 1932.
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Stated Year of
Collecting Adoption of 

Country* Agency UN System Comments

1930s   
Germany, Central Statistical 1970 After the creation of the Federal 

Federal Office Republic of Germany in 1949, 
Republic the Federal Statistical Office 
of (1932) took over.

Netherlands  Central Bureau  1969 
(1939) of Statistics

1940s   
Argentina Banco Central 1975 

(WWII) 
Australia Commonwealth 1973

(1945) Bureau of 
Census and 
Statistics 

Brazil (1947) Instituto Brasileiro **
de Economia of 
the Fundaçao 
Getulio Vargas

Canada (1941) Dominion Bureau ** 
of Statistics  

Chile (1952) Instituto de ** The Corporación de Nacionales de 
Economía  Chile took over in 1957–1964, 

and the Oficina de Planificación 
Nacional after this period. 

Colombia National Income ** In 1960, the National Income Unit, 
(1949) Unit within with the assistance of the UN,

the Department undertook a complete revision 
of Economic of the national accounts for 
Research at the 1950–1959. Since 1969, esti-
Banco de la mates have been published 
República yearly. 

Denmark Statistical  1970 
(1948) Department 

India (1948) Central Ministry 1971
of Commerce  

Ireland (1944) Central Statistical ** 
Office  

Mexico (1943) Department of 1969
Economic Studies 
at the Banco de 
México 

Norway (1946) Central Bureau of 1972 
Statistics

South Africa Bureau of 1969
(1947) Statistics at

Pretoria 
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Stated Year of
Collecting Adoption of 

Country* Agency UN System Comments

Spain (1945) Commission 1976 
of national
income 

Sri Lanka Department of **
(1949) Census and 

Statistics 
1950s   
Austria (1951) A government 1978 Revised in 1963 and also in 1971. 

decree created
a national 
accounts 
research unit,
and the Austrian 
Central Statistical 
Office joined in 
several years later. 

Cyprus Conference of 1958 In 1950, this first attempt followed 
(1950) Colonial recommendations of the first

Government Conference of Colonial Govern-
Statisticians** ment  Statisticians. In 1955, esti-

mates were undertaken by the 
Financial Secretary’s Office. In 
1959, with the establishment of 
the Republic of Cyprus, the Sta-
tistics and Research Department 
of the Ministry of Finance pub-
lished statistics. 1963–replaced 
by Economic Report. 1973–
revised again based on new
SNA.

Egypt (1952) Department of 1970 From 1959, the Secretariat of the 
Statistics  National Planning Committee 

has been in charge of annual es-
timates of national accounting. 
Since 1970, the Central Agency 
for Public Mobilization and Sta-
tistics has done it.

France (1951) Ministere des 1972
finances, the In-
stitut national de 
la statistique et 
des etudes econo-
mies, and the Ser-
vice des etudes 
economiques 
et financieres  

Ghana (1957) Ministry of 1971 
Finance 
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Stated Year of
Collecting Adoption of 

Country* Agency UN System Comments

Greece (1955) National **
Accounts 
Directorate at 
the Ministry 
of Coordination

Honduras Banco Central de ** 
(1950) Honduras  

Israel (1952) Central Bureau  1957 
of Statistics 

Italy (1950) Instituto Centrale 1975 
de Statistica   

Malta (1959) Central Office ** 
of Statistics  

Mauritius Central Statistical ** 
(1952) Office  

Pakistan (1952) Central Statistical ** 
Office

Panama (1953) Dirección de ** Regular estimates started in 1953 
Estadística y Censo with the assistance of a UN na-

tional accounts adviser.
Paraguay  National Income **

(1952) Division in the 
Departamento 
de Estudios 
Económicos of 
the Banco 
Central 

Philippines Office of Statistical 1976 Received assistance from UN 
(1957) Coordination and national income adviser in 1952.

Standards of the 
National 
Economic Council 

Portugal (1950) Instituto Nacional de **
Estatistica 

Puerto Rico Bureau of Economics **
(1950) and Statistics of

the Puerto Rico 
Planning Board 

Republic of  Bank of Korea  1958 
Korea (1957)

Sudan (1959) Department of 1970 
Statistics  

Sweden (1951) Economic 1970 Various scattered private and offi-
Research   cial estimates of national income 
Institute have existed since 1861. In 

1963, the responsibility for esti-
mates was transferred from the 
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Stated Year of
Collecting Adoption of 

Country* Agency UN System Comments

Economic Research Institute to 
the National Central Bureau of 
Statistics.

Syrian Arab  Directorate of  1952 Between 1970 and 1871, the Cen-
Republic Statistics tral Statistical Bureau, with the 
(1956) help of an UN statistical expert, 

developed the system further. 
United Central 1970

Kingdom of Statistical
Great Britain  Office 
and Northern 
Ireland (1952)

Venezuela  Departmento de 1959
(1959) Cuentas 

Nacionales in 
the Banco 
Central de 
Venezuela 

Zaire (1951) ** 1973 The Institut National de la Statis-
tique published statistics starting
in 1973. 

1960s   
Bolivia (1966) Secretaría ** In 1970, the Ministerio de Planifi-

Nacional de cación y Coordinación started 
Planificación estimating national accounts for 
y Coordinación 1950–1969.

Botswana Central Statistical ** 
(1965) Office  

Dominican Banco Central **
Republic de la República 
(1966) Dominicana 

El Salvador  Departmento de **
(1960) Investigaciones 

Económicas del 
Banco Central

Ethiopia (1964) Central Statistical ** 
Office  

Fiji (1966) Central Planning 1970 
Office 

Iraq (1965) Ministry of Planning  ** 
Jordan (1961) Department of 1975

Statistics in the 
Ministry of 
National Economy

Kenya (1963) Central Bureau  ** 
of Statistics 

Liberia (1968) Department of 1975
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Stated Year of
Collecting Adoption of 

Country* Agency UN System Comments

Planning and 
Economic Affairs 

Libyan Arab National Accounts 1974 This effort began in 1967 with the
Jamahiriya Section of the assistance of a UN expert who 
(1969) Ministry of was assigned to the National 

Planning in Accounts Section of the 
Tripoli Ministry of Planning in Tripoli. 

Malawi (1964) National **
Statistical 
Office at Zomba 

Malaysia (1963) Department of 1973
Statistics at
Kuala Lumpur 

Nigeria (1966) National Accounts ** Started with assistance of a UN
Unit of the Federal expert in 1966. 
Office of Statistics

Papua New Australian Depart- 1974
Guinea (1960) ment of External 

Territories
Saudi Arabia  Central Department 1973

(1968) of Statistics 
Singapore Department of 1975 

(1961) Statistics  
Southern Central Statistical **

Rhodesia Office 
(1965) 

Thailand (1962) Office of the **
National 
Economic 
Development 
Board 

Uganda (1961) Uganda Unit of 1971
the East 
African Sta-
tistical Depart-
ment under the 
East African
High Commission 

Uruguay (1965) Departmento de **
Investigaciones
Económicas of 
the Banco de la
Repúlica 

Zambia (1964) Central Statistical 1973 
Office  

1970s   
Hong Kong national income **
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Stated Year of
Collecting Adoption of 

Country* Agency UN System Comments

(1971) section set up 
in the Census 
and Statistics 
Department  

Indonesia (1970) Central Bureau ** 
Iran (1973) Statistical Centre ** 

of Iran  
Lesotho (1976) Bureau of Statistics ** 
Sierra Leone  Central Statistical 1976

(1976) Office
United Republic Bureau of Statistics 1972 In 1972, the Bureau of Statistics 

of Tanzania revised the preparation of statis-
(1972) tical estimates on the basis of 

the new SNA under the supervi-
sion of a UN expert on national 
accounts.

*Year of first official or regular estimate of national income accounts.
**Information unavailable.
Source:United Nations. Department of International Economic and Social Affairs. Statistical Office.
1979. National Accounting Practices in Seventy Countries. A Supplement to the Yearbook of National
Accounts Statistics.Vols. 1–3. Studies in Methods. Series F. No. 26. New York: United Nations.
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appendix c: icp procedures.

The Construction of PPP Comparisons. As an initial step, the ICP generates na-
tional prices in benchmark countries for a comparable basket of goods and ser-
vices. For tradable goods, the ICP uses direct price comparisons (market
prices). For some goods, but particularly for most services, prices are con-
structed from indirect comparisons.

In the case of services (such as education and health) that are not priced in
the market (for example, because they are often provided in part or wholly by
government), direct price comparisons are not possible, and are thus derived in-
directly through estimated input prices (estimated, for example, as a function
of the number of teachers or health personnel). Indirect price comparisons for
non-market services create severe methodological problems, and the methods
to arrive at reasonable output estimates have changed over the course of the ICP.

Formidable problems also exist in other areas of ICP price collection. Hous-
ing, accounting for a significant share of household expenditures in most coun-
tries, raises serious problems of comparability, so hedonistic regressions are
used to control for some features (e.g., characteristics of bathrooms or kitchens,
number of rooms, age of dwelling), but not others (e.g., location) in estimating
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housing prices. Since in many low-income countries building permits are not
reliable or even available for estimating construction activity, price estimates
in this category of consumption are based on the cost of building materials for
defined standard building models or prototypes, rather than actual construction
costs. Prices are also difficult to attain for capital goods due to major differ-
ences across countries in product specifications (e.g., technical characteristics
like size, power, performance) that may be price-determining, so ‘price-slope
adjustments’ (based on statistical relationships between equipment or product
characteristics and prices) are used to arrive at estimated prices (United Nations
1992:49).

After generating basic price data, a complex set of procedures is used to ag-
gregate and compare national data. First, the prices for individual items are av-
eraged (usually unweighted) to produce the parity for each basic heading of
goods and services, “taking into account all of the prices supplied by all of the
countries in a group” (United Nations 1992:7). Second, price data are combined
with SNA data. Depending on whether the SNA data are derived from 
income, production, or expenditure estimates, PPP adjustments can produce
substantially different results (Ahmad 1997:5f). Due to extensive data require-
ments and methodological problems in computing PPPs based on income or
production data, ICP benchmark studies have so far concentrated on the ex-
penditure side (consumption) of GDP (United Nations 1992:5). Third, in order
to arrive at comparable aggregate estimates of PPPs, the respective price ratios
for all basic headings of goods and services are aggregated at various levels, up
to GDP at expenditure weights. (To carry out this aggregation, analysts have to
choose among weighting mechanisms, to take into account differences among
countries in their price structure: We discuss the two principal weighting pro-
cedures, the Geary-Khamis (GK) and the Elteto, Koves and Szulc (EKS) meth-
ods, below.)

Since observations are too expensive to conduct on a yearly basis, both the
international organizations (the UN, the World Bank) and the scholars involved
in the ICP have sought to extend PPP adjustments by extrapolating data to non-
benchmark years. Such procedures have been used in particular to construct the
Penn World Table (PWT), a longitudinal international database produced since
1980 by the Center for International Comparisons at the University of Penn-
sylvania (CICP). Based on temporal and spatial extrapolations from the suc-
cessive ICP benchmark studies, the PWT aims to establish a “Space-Time Sys-
tem of National Accounts” (Penn World Tables n.d.).

In the PWT, PPP adjustments for years other than those observed in the
benchmark studies are derived from extrapolations. For example, following
phase III in the ICP, 1950–1980 data were extrapolated from the 1975 bench-
mark data by applying United Nations’ constant price series data “for con-
sumption, gross domestic investment, government, and the net foreign bal-
ance,” and then adding the components (with “the net foreign balance [sic]
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exports and imports in 1975 . . . converted to dollars at current exchange rates”)
to arrive at RGDP (Summers and Heston 1984:213). A similar procedure was
followed to extrapolate data from Phase V (Summers and Heston 1991).

These PWT procedures differ from those followed at the World Bank. PPP-
based national product data for benchmark years are projected backward and
forward, as the case may be, through the use of growth rates from national ac-
count data in local currencies (rather than by using change in the components
of GDP to calculate overall growth rates, as done in the PWT).

Extrapolation is required even among countries included in more than one
ICP benchmark study. For these countries, benchmark years are not directly
comparable to each other over time, since there is variation in the terms of trade
and in the structure of prices that are used to value the quantities of goods in
different countries. Also, the relevant data vary from benchmark study to
benchmark study due to changing methodological procedures (e.g., in the treat-
ment of service categories) and differences in the national accounts data series
used in each phase. For all of these reasons, “[i]n many cases, a country’s stand-
ings in consecutive benchmark studies—at the level of GDP or its compo-
nents—imply a growth rate between the benchmark years that differs signifi-
cantly from the growth rate embedded in the constant-price series of the
country’s national accounts” (Summers and Heston 1991:340). Furthermore,
differences for a country among benchmark studies “are likely to increase as
the length of time over which extrapolations are made is increased” (Ahmad
1997:16).

In constructing the PWT, these disparities were not a strong source of con-
cern while the authors had a very limited number of countries with more than
one benchmark study, but by the time they came to analyze Phase IV data it was
identified as a more pressing issue. Thereafter, an error-in-variables maximum
likelihood approach was developed to “consistensize” the data produced by dif-
ferent benchmark studies (Summers and Heston 1988 and 1991). Here again
there are differences in the treatment of data by the PWT and the World Bank,
as the latter chooses not to mix benchmark studies, and instead projects esti-
mates from the latest benchmark study available, using constant national
growth rate estimates calculated on the basis of local currencies.

In addition to extrapolations over time, ICP results are extrapolated across
space in order to extend PPP coverage to non-benchmark countries. There are
two main procedures followed to extrapolate data to other countries. Areduced
information method uses survey data on prices for a limited number of items to
estimate broader price levels for aggregate GDP components. This method has
been used most frequently to provide approximations to price level changes in
between benchmark studies (e.g., in the OECD Programme). More frequently,
shortcut estimates for non-ICP countries are derived from “an estimating equa-
tion linking ICP estimates of GDP per capita and a selection of easily observ-
able explanatory variables for countries for which ICP estimates are available”
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(Ahmad 1992:2). The equations used to extrapolate data for non-benchmark
countries and years have changed from phase to phase, and differ among the
organizations involved in producing PPP-adjusted income data (we discuss
these equations further down).

Rougher estimates have been used for the case of China, a particularly im-
portant country due to the size of its population. For the most part, the PWT
have used a rough PPP-based GNPPC estimate for 1975 China (12.3 percent of
the United States) developed by Kravis (1981:61), who indicated that his esti-
mates were “based on a much smaller [than the ICP] number of price compar-
isons gathered informally by price-collecting amateurs and on a breakdown of
final expenditures on GDP that involves a great deal of plain guessing.” An-
other estimate was offered by Ruoen and Kai (1995:29), who nonetheless
warned that their “study should … be considered a very preliminary compari-
son,” providing only “possible orders of magnitude within which China’s dol-
lar per capita GDP might be.” Their own estimate of China’s GDPPPC, for ex-
ample, fell from $1044 to $770 when introducing the simple assumption that
doctors in China have half the productivity as those in the United States (Ruoen
and Kai 1995:31). The China problem persists in the more recent benchmark
study: according to World Bank coordinators of the project, the 1995 prelimi-
nary estimates (based on a limited price survey covering only the prosperous
regions of Guangdong and Shanghai) are still in use.

Finally, the PWT have also made use of shortcut procedures, although now
focusing on quantities or shares rather than PPPs, to extrapolate estimates of
expenditure shares for consumption, investment, and government for non-
benchmark countries (except, generally, for centrally planned economies). For
example, in constructing the PWT (Mark 5), “[a] relationship was found with-
in the benchmark countries between each of the real shares and the level of to-
tal output and the three nominal shares (the shares based on national prices),”
so “[t]he three relationships for [consumption], [investment] and [government]
were then used to estimate the real shares for the non-benchmark countries”
(Summers and Heston 1991:342).

Inevitably, the shift from observed data to the estimates derived from re-
gressions introduces additional sources of error. Thus, each successive study on
ICP data has identified errors and inaccuracies for both benchmark and non-
benchmark countries (though particularly in non-benchmark countries), partic-
ularly for low-income nations but also for some regions (such as Africa) as a
whole (Summers and Heston 1988:3). For example, analyzing the results of
Phase IV, the authors noted an “average error of 48 percent” for non-benchmark
African countries (Summers and Heston 1988:8). In Phase V, the authors of the
Penn Tables analyzed the residuals in their regression for shortcut estimates,
and concluded that “[t]he percentage accuracy, to be interpreted in 0.95 confi-
dence interval terms, is guessed to range from 60 percent up or down for coun-
tries with GDPs per capita less than a tenth of the United States, to 19 percent
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up or down for countries between half and seven-tenths of the United States;
and 15 percent for countries as close as seven-tenths of the United States”
(Summers and Heston 1991:340).

1. Productivity Adjustments in Phase III.Different alternative output-based
measures of productivity were deemed impractical due to a lack of data. Based
on a limited number of countries (n 5 24), the authors estimated “not a tight”
regression (R2 5 0.26) where the “average difference between the direct and
indirect price comparisons” for physician services were regressed against pre-
liminary estimates of real GDP per capita. This regression was then used to de-
rive a multiplier to make productivity corrections based on the average real
GDP of groups of countries (organized according to income levels). This mul-
tiplier—drawing from limited data on physician services, derived from a loose
regression, and applied to groups of nations based on average incomes—was
then used as the productivity adjustment not only for physician services, but
also for the other health services (dentists, nurses, and hospitals) where ade-
quate data were not easily forthcoming.

Rough adjustments were made also to educational and government services.
In the case of first- and second-level teachers (but not third-level), employment
data were adjusted according to broad averages in years of education. For all
teachers, these employment data were then further adjusted by average number
of students in the classroom (under the assumption that higher productivity of
teachers would be reflected in larger classrooms). Finally, for government em-
ployees, input data were adjusted by “an extremely rough approximation,” us-
ing a capital adjustment (observed for health care data) of “15 percent for coun-
tries with per capita income (from a preliminary ICP estimate) of 30 to 50
percent of that of the United States, and 30 percent for countries with incomes
less than 30 percent of that of the United States” (Kravis et al. 1982: 159). The
overall conclusion of the authors was that although productivity adjustments
changed the estimated volume of services for each of the categories, such ad-
justments produced little difference in the final real GDP estimates—4 to 6 per-
cent for the lower income nations in the limited (n 5 16) 1970 sample.

2. Aggregation Methods.In ICPpractice, two major aggregation methods are
applied. The Geary-Khamis (GK) method, mostly used by the scholars pro-
ducing the Penn World Tables, is based on calculating the parities of all coun-
tries in the region of comparison at a single set of average international prices.
In contrast, the Elteto, Koves and Szulc (EKS) method, favored by the OECD,
is based on binary price comparisons for all pairs of countries in a region, and
produces parities that are more characteristic of the price structure of the indi-
vidual countries. Both measures are transitive and base country invariant.

The major advantage of the GK method is its additivity: the calculated com-
ponents of GDP add up to the total GDP (and this is one of the principal rea-
sons the procedure was preferred in producing the Penn World Tables, as one
of the aims of this project was to estimate “real” rates of investment and per-
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sonal consumption). Yet, the major disadvantage of the GK method compared
to the EKS method is that “international prices” in the former tend “to be clos-
er to the price structure of the larger economies in the group and cause an over-
valuation of the outputs of the smaller ones” (Ahmad 1997:15). To some ex-
tent, the regionalization of ICP work since 1980 has reduced this effect of the
GK method by confining comparisons among countries with similar expendi-
ture patterns (Ahmad 1997).

3. Shortcut Estimates.At the University of Pennsylvania, the results of Phase
II were used to extrapolate data for 119 countries using a model regressing real
GDP on GDP at exchange rates, the same measure squared, a price isolation
variable (measuring the mean squared deviation between a country’s and the
world’s implicit deflators) and a measure of openness (the share of the sum of
exports and imports over GDP averaged “over several years”) (Summers,
Kravis, and Heston 1980:21–22; Ahmad 1980:15–16). A similar extrapolation
of data for broad regions of the world economy were presented in Phase III, al-
though with a model that dropped the price isolation variable (Kravis, Heston,
and Summers 1982). In subsequent work on Phase III data, regression models
were further elaborated to provide 1950–1980 data for 124 countries: domes-
tic absorption rather than GDP was used to estimate RGDP for non-benchmark
countries, constant terms were eliminated, and the 1970 and 1975 were com-
bined through a complex procedure “to get a single 1975 estimate in a more sat-
isfactory way” (Summers and Heston 1984:209).

In Phase IV, the openness variable was dropped from the equations, and ad-
ditional variables were introduced (a dummy variable for Africa, and “a set of
international post-allowance prices collected by the United Nations Interna-
tional Civil Service and Economic Conditions Abroad”) (Summers and Heston
1988:23). The surveys in question are designed to allow for the salaries “of
high-ranking civil servants and business executives assigned to different for-
eign countries” to be adjusted for differences in cost of living (Summers and
Heston 1991:341). Clearly, the price surveys target a very specific set of com-
modities and services, appropriate to the task at hand, but Summers and Hes-
ton (1991:341) indicate that “a structural relationship was found in the bench-
mark countries between a country’s PPP and its post-allowance PPP,” so the
survey data were included in the relevant equation. The latest estimates (Penn
World Table, Mark 5) use only the post-adjustment data from the United Na-
tions and other industry sources to estimate PPPs.

Other agencies involved in estimating PPPs through short-cut estimates, such
as the World Bank and the OECD, have used slightly different equations. For
example, the openness variable was dropped in the later phases of the ICP, but
the OECD (n.d.:9) reports that it has continued to use the variable (in conjunc-
tion with exchange-rate GDP data) to extrapolate PPPs for countries (such as
Mexico and Korea) not involved in its own direct comparisons. And the World
Bank uses a regression model that uses Atlas estimates of per capita GDP and
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secondary school enrollment as independent variables to calculate a short-cut
estimate of PPP-adjusted GDP per capita (for early formulations see Isenman
1980, and Ahmad 1980; for more recent formulations, see Ahmad 1992). The
two independent variables used by the World Bank “are used as rough proxies
for inter-country wage differentials for unskilled [Atlas estimates of income]
and skilled [secondary school enrollment] human capital,” under the rationale
“that ICP and conventional estimates of GDP differ mainly because wage dif-
ferentials persist among nations due to constraints on the international mobili-
ty of labor” (World Bank 1993:23). This explanation differs slightly from the
one provided earlier by Ahmad (1980), who explains that many variables were
tried in different equations to arrive at a best-fitting regression.
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