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Measuring the economy 

Introduction 

The ‘economy’ is a continuously evolving concept. Rapid technological change and the shift 

towards a services-based economy pose fundamental challenges for measuring Gross 

Domestic Product (GDP). The National Income and Product Accounts (NIPAs) must adapt to 

a changing economic environment. As Ben Bernanke emphasised, “We will be more likely to 

promote innovative activity if we are able to measure it more effectively and document its 

role in economic growth.”1 

There is a feedback mechanism at work. What the authorities decide to measure will affect 

GDP. This could highlight new sources of growth, which will in turn influence what the 

statisticians decide to measure. This is neatly summarised by Mr. Bernanke, who 

acknowledged that “what we decide to measure, or are able to measure, has important 

effects on the choices we make, since it is natural to focus on those objectives for which we 

can best estimate and document the effects of our decisions.”2 

The question of what should be captured in the GDP numbers is critical. The practical 

difficulties of accurately measuring the economy are also significant. There is a trade-off 

between timeliness and accuracy of data. The initial data are subject to significant revisions. 

These can occur either because of conceptual changes (in definitions, classifications, or 

methodology) or as a result of newly incorporated source data. Perceptions of the economy 

change due to revisions that are undertaken on a frequent basis.  

Understanding the revision process can allow one to hypothesise where revisions may 

occur. The Bureau of Economic Analysis (BEA) has accommodated some of the 

                                                           
1
 See Promoting Research and Development: The Government’s Role, Ben S. Bernanke, 16 May 2011.  

2
 See Economic Measurement, Ben S. Bernanke, 6 August 2012. 
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technological advances of the ‘information age’. However, it is likely that further 

methodological changes will be implemented in the future, particularly with regards to the 

measurement of ‘intangibles’ and deflators. The current recovery may look substantially 

different when future revisions take place.    

Measuring the economy 

The revision cycle 

The advance estimate of GDP is based on monthly surveys for either two or three months 

of the quarter.3 If these source data are unavailable, estimates are based on trends or 

judgement. By the second and third estimates, new and revised data are incorporated 

from monthly and quarterly surveys that become available after the advance estimate. 

Annual revisions include source data based on more extensive surveys, on annual data 

from other sources and on adjustments to monthly and quarterly source data. They may also 

reflect methodological changes.4 These annual revisions generally apply to the previous 

three years. Comprehensive revisions are carried out at five-year intervals and result in 

changes to the data that extend back many years. These estimates incorporate the best 

available data and also provide the opportunity for definition, statistical and presentation 

changes.5 

                                                           
3
 See Gross Domestic Product and Gross Domestic Income: Revisions and Source Data, Alyssa E. Holdren, BEA 

Briefing, June 2014. 
4
 Methodological changes refer to the plethora of statistical, classification and definition revisions.  

5
 See Gross Domestic Product and Gross Domestic Income: Revisions and Source Data, Alyssa E. Holdren, BEA 

Briefing, June 2014. “Comprehensive revision estimates often reflect the introduction of conceptual and major 
methodological changes and benchmarking to BEA benchmark input-output accounts in addition to the 
incorporation of newly available and revised source data, such as data from Census Bureau quinquennial 
economic censuses.” 
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2013 Comprehensive revision 

The BEA has historically adapted to the changing economic environment by updating and 

improving the way it measures GDP (see table A on page 5).6 In the 2013 comprehensive 

revision of the national accounts, the BEA recognised expenditures on research & 

development (R&D) and entertainment, literary & artistic originals as investment (i.e. a 

commitment of current resources to gain future profits).7 Previously, these outlays had been 

measured as current expenses. Together with investment in software, they formed a new 

‘Intellectual Property Products’ category. This was a positive step. A dynamic economy that 

embraces technological advances must measure the effects of innovation and intangible 

investment on economic growth and productivity. Investment in intangibles is an increasingly 

important component of the economy that can positively affect the long-term growth path. 

 

 

 

 

 

 

 

 

 

                                                           
6
 A major classification revision occurred in 1999 when the BEA began treating business and government 

expenditures for computer software as investment in order to better capture the effects of new technology. 
See Table A for a timeline of key BEA updates intended for better measurement of ‘The Knowledge Economy’. 
7
 This was in line with recommendations by the System of National Accounts, an internationally recognised 

framework for measuring the economy.   
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Private fixed investment in Intellectual Property Products has been particularly strong. As a 

share of GDP, it hit a new high of 4.15% in Q4 2014.8 This impressive trend supports the 

view that investment in ‘productive’ areas of the economy has been driving the recovery.9 

Looking at the components of Intellectual Property Products, R&D and software investment 

have also hit new highs as a share of GDP, reaching 1.71% and 1.95% respectively.10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
8
 Source: BEA, Real Private Fixed Investment, Non-residential, Intellectual Property Products and Real GDP.  

9
 See The U.S. Economic Recovery, Graham Turner, July 2014.  

10
 Source: BEA, Real Private Fixed Investment, Non-residential, Intellectual Property Products, R&D, Software 

and Real GDP. 
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Table A: Key Updates to GDP 

Year Description 

2013 R&D and Entertainment, literary & artistic originals are recognised as 
investments. These are included in a new 'Intellectual Property Products' 
category, along with software investment  

2005 Improved price index for custom software 

2003 Hedonic price index for photocopying equipment 

1999 Software expenditures recognised as investment 

1996 Introduced new quality-adjusted price indices for semiconductors for chain-type 
measure of real GDP 

1985 In conjunction with IBM, BEA developed more accurate, quality-adjusted 
computer price indices for computers and peripheral equipment 

 
Source: BEA 

 

As a mere accounting exercise, classifying R&D expenditures as investment raised the level 

of non-residential investment and thus GDP. The historical trend growth rates of GDP and 

productivity have not altered dramatically.11 Nevertheless, comprehensive revisions add 

value by highlighting the changing composition of economic activity.12 The chart on page 6 

shows that the investment-to-GDP ratio looks significantly different if one compares the time 

series of advance estimates with the view from today. These revised data provide a better 

insight into the potential for productivity growth in the future. 

 

 

 

                                                           
11

 See Improved Estimates of the National Income and Product Accounts: Results of the 2013 Comprehensive 
Revision, Stephanie H. McCulla, Alyssa E. Holdren, and Shelly Smith, Survey of Current Business, September 
2013. Revisions to current-dollar GDP were positive and significant for all periods under revision (1929-2012). 
The average annual growth rate of real GDP was 3.3%, only 0.1 percentage points higher than previously 
estimated. Interestingly, during the more recent period from 2002-2012, the upward revision to real GDP 
growth was higher (0.2 percentage points). This is perhaps a reflection of a changing economy, one where 
intangible investment plays a more prominent role. Overall, the revisions had muted effects on business cycles 
over the course of the 20

th
 century. 

12
 ‘Productive’ investment (Intellectual Property Products and Equipment) was 10.47% of GDP in Q4 2014, an 

all-time high (it was revised up from 10.38%). The previous high was 10.41% in Q3 2014. It has risen 
significantly from a cyclical low of 8.23% in Q2 2009. Source: BEA, Real Private Fixed Investment, Non-
residential, Intellectual Property Products, Equipment and Real GDP. 
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This has ramifications for policy. As economist Athanasios Orphanides notes, the positive 

output gap during the period of the Great Inflation was grossly mismeasured, as is evident 

when comparing real-time data with the final revised data.13 This was attributable to the 

productivity slowdown of the late-1960s and early-1970s, which was not reflected in the 

national accounts at the time. Specifically, the (positive) output gap was even higher than 

estimated. The obverse may be true today. With the recent rise in productive investment, the 

actual (negative) output gap may be wider than current estimates suggest. However, this 

gap might also be closing at a faster rate. The rise of productive investment is generating 

robust jobs growth in the US labour market, with strong payrolls set to continue in 2015.14  

Intangibles investment 

The 2013 comprehensive revision reflected a broader discussion as to whether investment 

in intangibles should be included in the NIPAs. Investment is the commitment of current 

resources to increase future consumption (at the expense of current consumption). Any 

                                                           
13

 See The quest for prosperity without inflation, Athanasios Orphanides, Journal of Monetary Economics, 50, 
pp. 633-663, 2003. 
14

 See US: What if another 3 million payrolls are added in 2015 and 2016?, GFC Economics Commentary, 2 
March 2015.  

Source: Bureau of Economic Analysis & Real-Time 

Data Set, Federal Reserve Bank of Philadelphia 
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outlay satisfying this definition should, in theory, be treated as capital investment. From this 

perspective, investment in intangible capital ought to be capitalised in the national accounts. 

Table B (on page 8) groups intangible investment into three broad categories: computerised 

information, innovative property and economic competencies.15 Some important intangible 

investment is included in the NIPAs. However, there exists considerable scope for 

‘improvement’, especially in the ‘economic competencies’ category. This category attempts 

to capture the spending on branding and organisation that will contribute to future profits and 

productivity.16    

The argument for expanding the asset boundary of the NIPAs is compelling, yet remains 

subject to a lingering criticism: there may be political pressure on statistical authorities to 

expand the scope of GDP to provide an ‘artificial’ boost to the economy. In any case, 

measuring the economy cannot be wholly objective. There are many value judgements 

involved. This stems from the heterogeneous, complex nature of an advanced economy. 

Ultimately, the national accounts are constrained by data availability. As Nobel Laureate 

Richard Stone noted in his memorial lecture, current methods “whereby commercial 

products are valued at market price, government services are valued at cost and unpaid 

household activities are simply ignored, [are] not a matter of principle but of practical 

convenience.”17    

                                                           
15

 See Measuring Capital and Technology: An Expanded Framework, Carol Corrado, Charles Hulten, and Daniel 
Sichel, National Bureau of Economic Research, August 2005.  
16

 See Brands As Productive Assets: Concepts, Measurement, and Global Trends, Carol A. Corrado and Janet X. 
Hao, World Intellectual Property Organization, Economic Research Working Paper No. 13, November 2013. 
There is some debate as to whether or not some economic competencies, such as marketing and advertising, 
should be capitalised. Whilst they may yield future benefits for a particular firm, the ‘zero-sum’ argument 
claims that at an economy-wide level the net impact is negligible: rather than stimulating overall demand, it 
leads to substitution between products that are close substitutes. The level of aggregate consumption would 
remain unchanged. Corrado and Hao discuss four rebuttals to this view. Their most compelling argument is 
that intangible investment has the capacity to create whole new industries, “each of which, alone and in 
conjunction with patent protection and business secrecy, convey market power and a degree of protection for 
the innovator (at least for a time).” In this sense, advertising becomes persuasive, rather than merely 
informative, altering consumer preferences.    
17

 See The Accounts of Society, Richard Stone, Nobel Memorial Lecture, 8 December 1984. Richard Stone 
received the Sveriges Riksbank prize in Economic Sciences in Memory of Alfred Nobel in 1984 for “having made 
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Table B: Intangible investment 

Name of group Type of knowledge capital Specific asset type 

Included 
in the 
NIPAs? 
(Yes or 
No) 

Computerised 
information 

Knowledge embedded in 
computer programmes and 
computerised databases 

1. Software Y 

2. Databases Y 

Innovative 
property 

Knowledge acquired through 
scientific R&D and non-scientific 
inventive and creative activities 

3. Mineral exploration Y 

4. R&D Y 

5. Entertainment and 
artistic originals 

Y 

6. New product/systems in 
financial services 

N 

7. Design and new product 
systems 

N 

Economic 
competencies 

Knowledge embedded in firm-
specific human and structural 
resources, including brand names 

8. Brand equity (eg. 
advertising and market 
research) 

N 

9. Firm specific resources 
(eg. organisation and 
employer-provided 
training) 

N 

Source: Adapted from Measuring Capital and Technology: An Expanded Framework, Carol Corrado, Charles 
Hulten, and Daniel Sichel, NBER, August 2005. 

 

Knowledge creation, R&D, marketing, management, and organisational efficiency are 

strategic investments that contribute to the long-run growth and success of an enterprise. It 

is imperative that these components are accurately measured to ensure that the optimal 

incentive structures are in place to encourage investment in such areas.  

The BEA plans to expand and improve its measurement of intangibles.18 Before this can be 

done, satellite accounts are to be set up in parallel to official statistics. They will provide the 

opportunity to experiment with new methods and data before incorporation into official 

                                                                                                                                                                                     
fundamental contributions to the development of systems of national accounts and hence greatly improved 
the basis for empirical economic analysis.”  
18

 See Toward Better Measurement of Innovation and Intangibles, Ana M. Aizcorbe, Carol E. Moylan, and Carol 
A. Robbins, BEA Briefing, January 2009.  
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statistics. However, the only current satellite accounts are in Health Care and Travel & 

Tourism. Nevertheless, a BEA briefing in 2009 noted that the “BEA is considering an 

expanded satellite account that would contain experimental statistics for a broader array of 

intangible assets alongside our existing measures for R&D.” An earlier BEA paper outlined a 

“long-term plan” for expanding measurement of intangibles.19 Specifically, the BEA plans to 

expand measurement in the economic competencies category by hoping to “develop 

measures of firm-specific investment in their organizational capital, including new business 

models.” Before this can be achieved, more high-quality data is needed, particularly for 

“nontechnological innovation expenditures.”  

Deflators 

Capturing quality change in price indices has been notoriously difficult. The issue of devising 

deflators for intangibles is non-trivial.20  Furthermore, the heterogeneous nature of 

innovations implies that it is difficult to determine quality change using routine methods: each 

case is distinct and would ideally be treated individually. The economist William Nordhaus 

noted that “in the end quality decisions require the subjective judgement about the extent of 

quality change, [yet] agencies are reluctant to make subjective judgements.”21 This problem 

is accentuated in the face of rapid technological change and ground-breaking innovations, 

so-called “tectonic shifts”. Indeed, Nordhaus claimed that “the most revolutionary 

breakthroughs are most often missed.” He considered the price of lighting, a useful example 

                                                           
19

 See BEA’s Role in Accounting for Growth: Measuring Advances in Technology and Knowledge, J. Steven 
Landefeld and Sumiye Okubo, BEA paper presented at the American Economic Association Annual Meeting, 
January 3-6, 2008. 
20

 Capturing quality changes in price indices can be challenging for statistical authorities. This problem is 
particularly pronounced in the case of rapid innovation and the introduction of new products in the market. In 
its most simplest form, ‘hedonics’ describes the use of regression techniques to decompose the price of a 
product into its economically meaningful characteristics. For example, the price of a computer can be 
explained by its processing power, memory, and other features. Once product characteristics are ‘controlled’ 
for, the coefficient on a time dummy variable (measuring the change in price attributable to time, taking into 
account product characteristics), can be used to infer the price change. See also The Role of Hedonic Methods 
in Measuring Real GDP in the United States, Dave Wasshausen and Brent R. Moulton, BEA, 2006.  
21

 See Quality Change in Price Indexes, William D. Nordhaus, Journal of Economic Perspectives, 12(1), pp. 59-
68, Winter 1998. 
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due to its relative simplicity as a technology and because it has also undergone rapid 

technological change over the years. Using historical data, he found that official statistics 

severely overestimated the price of lighting. Between 1800 and 1992, “the conventional price 

of light [had] risen by a factor of about 1000 relative to the true price”. History suggests that 

price indices can fail to capture great advances in quality change. This would generate 

upward biases in the price indices, underestimating the real figures.  

 

To determine real expenditure, statisticians must decompose growth in nominal spending 

into price and quantity. Methods used to calculate price indices for R&D investment, 

semiconductor prices, software and healthcare services highlight some of the obstacles 

faced in generating reliable real GDP data.  

R&D  

In the NIPAs, the nominal value of economic activity is predominantly measured according to 

market prices. However, much of the investment in intangibles is ‘own-account’ (i.e. not 

purchased, but undertaken by the company itself): a market price does not exist. In such 

instances, ‘own-account’ R&D is derived as the sum of production costs.22 For own-account 

R&D, “the annual business R&D price index is a weighted average of the cost components 

of the scientific R&D services industry (60 percent) and an ‘all private industries’ aggregate 

(40 percent).”23 A similar technique is used for calculating quarterly R&D estimates, with the 

difference that input costs are confined to wage costs.24 However, the figures estimated from 

production costs do not include a profit markup that would otherwise be present in the 

market. To account for this, a profit markup is calculated “based on the net operating surplus 

                                                           
22

 See Measuring R&D in the National Economic Accounting System, Marissa J. Crawford, Jennifer Lee, John E. 
Jankowski, and Francisco A. Moris, Survey of Current Business, November 2014. 
23

 Ibid.  
24

 Ibid. “The business R&D price index for the current quarterly estimate is derived as the growth rate in a 
three quarter moving average of a composite average wage index based on data from the BLS CES in which 
average wages of the scientific R&D services industry receives a 60 percent weight, and the average wages of 
all private industries receives a 40 percent weight.” 
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of the miscellaneous professional, scientific, and technical services industry” and added to 

the input costs.  

 

Furthermore, the input cost approach fails to account for changes in productivity. If R&D 

productivity rises, the price index should be adjusted downward: more could be produced for 

a given level of input. The obverse holds if productivity falls. This method requires that 

measures of capital and labour productivity are observed, but this is often not the case. 

Instead, the Bureau of Labor Statistics (BLS) multifactor productivity measure (private 

nonfarm business sector multifactor productivity) is used as an estimate of unobserved R&D 

productivity to deflate own-account R&D.25 In periods of slow, officially recorded productivity 

growth (what we see today), the deflators may be too high and real R&D investment too low. 

Although the official accounts show that R&D investment is at an all-time high as a share of 

GDP, it may still be underestimated (see chart on page 5).  

Healthcare 

Healthcare spending is increasing as a share of GDP.26 However, healthcare is a particularly 

difficult component of personal consumption expenditures to measure in real terms. For this 

reason, the BEA recently introduced a new Health Care Satellite Account (HCSA) to 

experiment with methodological changes and to evaluate potential sources of new data.  

One of the key aims of the HCSA is to move from a services-based framework to a disease-

based accounting framework.27 At a fundamental level, this is intended to improve the health 

care deflator by measuring the price of the service (being treated), rather than the price of 

inputs (for example, visiting your doctor). It is widely acknowledged that “the extent to which 

                                                           
25

 Ibid. 
26

 Source: BEA, Real Personal Consumption Expenditures, Services, Health Care and Real GDP. In Q2 2014, 
Health care was 11.4% of GDP.  
27

 See Introducing the New BEA Health Care Satellite Account, Abe Dunn, Lindsey Rittmueller, and Bryn 
Whitmire, Survey of Current Business, January 2015. “The principal contribution of the HCSA is that it redefines 
the commodity provided to patients by the health sector as the treatment of disease (for example, cancer or 
diabetes) rather than the specific types of medical care that individuals purchase (such as visits to a doctor’s 
office or the purchase of a drug), as is currently published.”   
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a particular health care expenditure is beneficial depends on the conditions being treated.”28 

Early indications show that healthcare prices based on the treatment of diseases rose faster 

than the BEA officially estimated, which would have led to “slower measured growth in real 

GDP by about 0.1 percentage points per year.”29 However, it is difficult to reconcile this with 

the advances in technology and improved healthcare in the developed world.  

Medical advances are moving hand-in-hand with technology.30 The use of robotics is 

proliferating. Nanorobots can be injected into the patient, targeting specific cells or tissues. 

Robot-assisted keyhole surgery allows for greater precision and less trauma to the patient, 

reducing recovery time and post-operative pain. Three-dimensional (3-D) printing is 

transforming the world of prosthetics and implants. These could significantly increase 

productivity of treatment if prosthetics can be produced on-site, whilst also transforming the 

traditional supply-chain model. Products can be tailored to individual patient-specific needs. 

Furthermore, bio-printing could change the nature of research and clinical trials, whereby 

testing is done on tissue created from 3-D printing. 

Some of the biggest advances in productivity could occur where healthcare becomes 

patient-specific. ‘Genomics’ – the decoding of DNA and subsequent use in healthcare – is a 

case in point. While the initial breakthrough in 2000 has taken time to yield practical benefits, 

there have been significant developments. Instruments that can read DNA have improved 

productive capacity and the increase in computing power now allows analysis of much more 

data. Whereas “The original Human Genome Project took several years and cost more than 

$1bn; today’s machines can sequence a human genome accurately within a day at a cost 

not far off $1,000.”31 

                                                           
28

 See Toward a Health Care Satellite Account, Ana M. Aizcorbe, Bonnie A. Retus, and Shelly Smith, Survey of 
Current Business, May 2008. 
29

 See Introducing the New BEA Health Care Satellite Account, Abe Dunn, Lindsey Rittmueller, and Bryn 
Whitmire, Survey of Current Business, January 2015. 
30

 See, for example, the Innovation in Health Care Special Report series, Financial Times.  
31

 See Advances in decoding aid diagnosis and treatment, Innovation in Healthcare, Financial Times Special 
Report, 11 December 2013.  
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As patients move to the centre of the decision-making process, traditional models of 

healthcare may become redundant. Smartphones can allow individuals access to swathes of 

their own data which, together with help to interpret the information, will guide patients 

through taking greater control over their own health. In some sense this mirrors the flexible, 

on-demand economy that technology is generating in other sectors.    

This is a small glimpse of the potential impact of technology on healthcare. Given these 

developments, the price deflators may not be correctly capturing the quality of treatment. 

Unfortunately, there exists no clear consensus on how this is best achieved, and so price 

indices are constructed under the assumption of constant-quality. Clearly, this is unrealistic 

and leaves scope for substantial revisions to the data moving forward.32   

Software 

Constant-quality price indices for information technology are also difficult to measure. As 

economist Boragan Aruoba notes, consumer durables have been subject to substantial 

revisions, and have been a significant component of overall revisions to GDP in the post-war 

period.33 There are methodological issues in the construction of price indices. Pre-packaged 

software is an important component in the measurement of consumer durables. Relatively 

little research has been done on software deflators.34 Copeland (2013) constructed a 

measure of constant-quality price change for pre-packaged software.35 He used new 

                                                           
32

 This is regarded as in important next step in accurately measuring health care spending. See, for example, 
Introducing the New BEA Health Care Satellite Account, Abe Dunn, Lindsey Rittmueller, and Bryn Whitmire, 
Survey of Current Business, January 2015. 
33

 See Data Revisions Are Not Well Behaved, S. Boragan Aruoba, Journal of Money, Credit and Banking, 40(2/3), 
pp. 319-340, March-April, 2008. 
34

 Software can be sub-divided into three categories: pre-packaged, custom and own-account software. 
“Software is pre-packaged when it is sold or licensed in standardized form and is delivered in packages or as 
electronic files downloaded from the Internet.” See Seasonality, consumer heterogeneity and price indexes: the 
case of prepackaged software, Adam Copeland, Journal of Productivity Analysis, 39(1), pp. 47-59, February 
2013. 
35

 See Seasonality, consumer heterogeneity and price indexes: the case of prepackaged software, Adam 
Copeland, Journal of Productivity Analysis, 39(1), pp. 47-59, February 2013. 
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industry-wide scanner data, considered superior to figures used by the BEA.36 Copeland 

also attempted to correct for seasonality issues.37 According to this study, pre-packaged 

software prices declined at an annual rate of 15.9% between 1997 and 2004. Official figures 

from the BLS estimated an average annual price decrease of 7.7% over the same period.38  

This suggests that personal consumption expenditures on software are not fully captured in 

the NIPAs. Similar issues may also apply to investment in software. 

Semiconductors 

Semiconductors are vital to the innovations underpinning the digital revolution. The 

importance of IT in driving economic growth cannot be gauged unless prices accurately 

reflect the improvements in semiconductor chips embedded in information processing 

equipment. Indeed, slower technological progress in the semiconductor industry could signal 

subdued economic growth prospects for an economy. A recent paper tried to reconcile the 

apparent continued improvement of microprocessor units (MPUs) with a slowdown in the 

rate of price decline. It found that the fall in prices for semiconductors or MPUs as reported 

by the BLS may have been substantially understated.39 This can be extended to a range of 

electronic goods. In this case the deflator would be too high and real GDP too low.40  

                                                           
36

 Scanner data are electronic records of transactions that are collected by establishments. For example, bar 
code scanning accumulates as data for retail stores. 
37

 Pre-packaged software expenditure is boosted annually in December due to the holiday season. If this 
seasonality is not captured in price indexes, it can potentially distort the price index in a way that is not 
reflective of true movement.  
38

 This is based on the CPI, computer software and accessories, U.S. city average.  
39

 See Is the Information Technology Revolution Over?, David M. Byrne, Stephen D. Oliner and Daniel E. Sichel 
Finance and Economic Discussion Series, Federal Reserve, March 2013. 
40

 See US Investment and Productivity, GFC Economics, 24 September 2014 for a more comprehensive coverage 
surrounding the issues of deflators in semiconductors and software. 
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GDP Revisions 

Source data 

There is a trade-off between the timeliness and accuracy of data. Releasing data ‘early’ 

allows policymakers to react quickly to developments in the economy. However, more timely 

data tends to be less accurate. 

Different sources are used in preparing GDP accounts.41 Comprehensive data provide a 

wider and deeper coverage of the population; these numbers can be incorporated into the 

NIPAs with only minor adjustments. Adjusted comprehensive data also provide a broad 

coverage of population, but require “substantial adjustments” to conform to national accounts 

concepts.42  

Indicator data are used to infer the movement of a series, rather than the level. For 

example, less detailed quarterly source data may be used to extrapolate the series from 

more comprehensive annual source data when the latter is unavailable. Direct indicator 

data are directly related to the numbers in question (for example the Quarterly Services 

Survey (QSS) is a direct indicator for the Service Annual Survey (SAS)). On the other hand, 

indirect indicator data make use of data that could be considered reasonable proxies. For 

example, a relevant wage series could be used to infer own-account investment (own-

account investment is typically measured on a cost-basis, of which employee compensation 

forms a significant part). Finally, trend-based data are the least reliable and are used when 

no current data are available. These are based on previous estimates: a trend is observed 

and then extrapolated. Typically this will involve the use of moving averages and regressions 

to estimate the data.  

                                                           
41

 See Gross Domestic Product and Gross Domestic Income: Revisions and Source Data, Alyssa E. Holdren, BEA 
Briefing, June 2014. 
42

 Ibid. Some tax or regulatory data are “are adjusted to correct for misreporting, differences in coverage, and 
differences in accounting concepts. For example, data from the Internal Revenue Service (IRS) tabulations of 
corporate tax returns are incorporated into the second and third annual revision estimates of corporate 
profits. However, these data must be “substantially adjusted, so that they conform to national accounts 
concepts.” 
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Table C: Shares of source data for successive estimates of GDP (%) 

 

GDP Advance Second Third 
First 

annual 
Second 
annual 

Third 
annual 

Comprehensive 
revision 

Comprehensive data 25.5 36.8 38.5 73.5 84.3 87.6 96.7 

Adjusted 
comprehensive data 

0 0 0 0.5 0.9 0.9 0.9 

Direct indicator data 12.2 9.7 27.8 15.3 9 9 0 

Indirect indicator data 34.4 33.1 21.5 4 2.7 2.5 2.3 

Trend-based data 27.9 20.3 12.2 6.7 3 0 0 
 
Source: Gross Domestic Product and Gross Domestic Income: Revisions and Source Data, Alyssa E. Holdren, 
BEA Briefing, June 2014. 

 

Revisions are driven by incorporation of more complete or revised source data. In many 

instances, the most comprehensive source data is unavailable at the time current estimates 

are published. As such, it is necessary to use less comprehensive figures. In other cases 

‘judgemental’ trends are used. The table above highlights how more comprehensive data are 

incorporated into the NIPAs over successive revisions.  

Historical GDP revisions 

In 2008, Boragan Aruoba conducted a statistical analysis of US GDP and its key 

components over a 35-year period.43 He argued that revisions should satisfy certain 

desirable statistical properties that would indicate they are ‘well-behaved’. The ‘final’ 

revisions should: 1) have mean zero, 2) exhibit small variance compared to the variance of 

the final value, and 3) be unpredictable at time of initial announcement.44 Aruoba found 

“strong evidence against [author’s italics] the three properties outlined above.” In particular, 

                                                           
43

 See Data Revisions Are Not Well Behaved, S. Boragan Aruoba, Journal of Money, Credit and Banking, 40(2/3), 
pp. 319-340, March-April, 2008. The data used in this study come from the Federal Reserve Bank of 
Philadelphia’s Real Time Database, available at: http://www.philadelphiafed.org/research-and-data/real-time-
center/real-time-data/. This dataset contains successive revisions to GDP and its key components that were 
originally published by the BEA.   
44

 More formally, revisions can be defined using the following identity: 𝑦𝑡
𝑓
≡ 𝑦𝑡

𝑡+1 + 𝑟𝑡
𝑓

, where f denotes final 

value, t is the date of the variable in question, and t+1  is the denotes the time of the initial announcement. 

The three desirable properties are: 1) 𝐸[𝑟𝑡
𝑓
] = 0, 2) 𝑣𝑎𝑟(𝑟𝑡

𝑓
) is small, and 3) 𝐸[𝑟𝑡

𝑓
|𝐼𝑡+1] = 0.  

http://www.philadelphiafed.org/research-and-data/real-time-center/real-time-data/
http://www.philadelphiafed.org/research-and-data/real-time-center/real-time-data/
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the unconditional mean of revisions were positive for most variables; many were also 

statistically significant (see table D).45 Initial announcements by statistical agencies are 

biased estimates of final values.  

Table D: Revisions to real GDP and its components 
 

Variable Sample size (period) 
Mean revision 

(percentage points) 

    Annual Quarterly 

Nominal output 150 (Q31965-Q42002) 0.31 0.47 

Real output 150 (Q31965-Q42002) 0.17 0.26 

Inflation (output deflator) 150 (Q31965-Q42002) 0.12 0.2 

Labour productivity 134 (Q31968-Q42001) 0.34 0.31 

Consumption 137 (Q41965-Q42000) 0.14 0.15 

Durables consumption 137 (Q41965-Q42000) 0.5 0.55 

Non-durables consumption 137 (Q41965-Q42000) 0.15 0.27 

Services consumption 137 (Q41965-Q42000) 0.04 -0.05 

Business fixed investment 137 (Q41965-Q42000) -0.66 0.03 

Residential investment 137 (Q41965-Q42000) 0.55 0.54 

Government purchases 137 (Q41965-Q42000) 0.08 -0.11 

Exports 137 (Q41965-Q42000) 1.33 2.19 

Imports 137 (Q41965-Q42000) 0.14 0.82 
 
Source: Data Revisions Are Not Well Behaved, S. Boragan Aruoba, Journal of Money, Credit and 
Banking, 40(2/3), pp. 319-340, March-April, 2008. Statistically significant figures are in bold.  

 

There is significant evidence against the mean-zero hypothesis.46 Between Q3 1965 and Q4 

2002, real output was revised up between 17 and 26 basis points (b.p.). This is economically 

significant given that real output growth has averaged 2.9% over this period.47 

                                                           
45

 These variables are nominal and real output, inflation (output deflator), labor productivity, real final sales, 
non-farm payroll employment, industrial production (total industry and manufacturing), civilian 
unemployment rate and capacity utilization (total industry and manufacturing).   
46

 The revision is defined as 𝑟𝑡
ℎ = 𝑦𝑡

(𝑡+1)+ℎ − 𝑦𝑡
𝑡+1, which measures the revision h periods after the initial 

announcement at 𝑦𝑡
𝑡+1. 𝑦𝑡refers to the growth rate of that variable (either quarterly or annual). All quarterly 

growth variables are annualised. A judgment needs to be made about the final revision. Technically, the final 
revision may never be observed; for example, historic data are revised with each successive comprehensive 
revision. It may then seem reasonable to take the latest value for that vintage as the ‘final’ measurement. 
However, revisions analysis is concerned with the revision of data due to the incorporation of new 
information. Indeed, some comprehensive revisions incorporate more complete source data (for example, the 
Economic Census is used as a benchmark and is conducted every 5 years). However, it would be implausible to 
argue that revisions made today incorporate new information about, say, the 1970s. Definitional and 
classification changes certainly change the outlook of the economy. However, there is nothing the statistical 
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Aruoba also decomposed real output revisions into key components. Statistically significant 

variables included durables consumption, exports and non-residential private fixed 

investment. He highlighted the significance of durables consumption: “The result is quite 

significant given the debate concerning measurement of consumer electronics and similar 

goods whose quality changes quite remarkably in short amounts of time. Our results are at 

least suggestive that the revisions to components of output that are arguably harder to 

measure contribute to the results we find in this paper regarding revisions to output.”48 

Furthermore, the above analysis was repeated for two subsamples, and the desirable 

properties outlined above were rejected on a stronger basis in the latter sample. The author 

concluded that “This finding is consistent with the view that technological progress makes 

collecting data harder due to the difficulty in adjusting the quality of goods in the economy.”      

The BEA has also analysed revisions to GDP. From 1993-2012, real GDP was revised down 

on average by 6 b.p.49 The same authors released a similar paper for the period 1983-2009: 

in contrast, real GDP was revised up 21 b.p. on average.50 Interestingly, the greatest 

variability in revisions occurred in durable goods. Whilst the most recent paper is somewhat 

contradictory to Mr. Aruoba’s initial findings, caution must be emphasised. These BEA 

studies use smaller sample sizes. Furthermore, the BEA takes the most recent estimate of a 

vintage as its ‘latest’ value. By contrast, Mr. Aruoba defines the latest estimate 

                                                                                                                                                                                     
agencies could have done about this at the time. The authors argue, albeit somewhat arbitrarily, for including 
“as many revisions as possible in our final revision in order to include all relevant revisions” whilst avoiding 
“including too many benchmark revisions.” In this particular study, the final revision was recorded 
approximately three years after the initial announcement.  
47

 Source: BEA. 
48

 See Data Revisions Are Not Well Behaved, S. Boragan Aruoba, Journal of Money, Credit and Banking, 40(2/3), 
pp. 319-340, March-April, 2008. 
49

 See The Revisions to GDP, GDI, and Their Major Components, Dennis J. Fixler, Ryan Greenway-McGrevy, and 
Bruce T. Grimm, Survey of Current Business, August 2014. The mean revisions for components of real and 
current-dollar GDP are small, with mixed signs. Nominal Gross Private Domestic Investment was revised up by 
59 b.p, but the real measure was revised down by 66 b.p. Durable goods and structures exhibited the greatest 
variability. 
50 See The Revisions to GDP, GDI, and Their Major Components, Dennis J. Fixler, Ryan Greenway-McGrevy, and 

Bruce T. Grimm, Survey of Current Business, July 2011. Breaking this down further, real PCE rose 20 b.p. on 
average, whilst investment fell 85 b.p. Again, durable goods (PCE) and structures (investment) exhibited the 
greatest variability as measured by standard deviation or mean absolute revision.  
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approximately three years after the initial estimate. Nonetheless, it is not implausible for the 

properties of revisions to vary across time. 

Short-term revisions 

The more recent figures show that investment, rather than personal consumption 

expenditures (PCE), has been subject to substantial upward revision.51 The chart on page 

21 shows that in the run-up to the crisis, real non-residential investment was consistently 

being revised up.52 After a period of downward revisions, it is now being revised up again on 

a regular basis.  

 

Table E: Revisions to Real GDP and its components since Q2 
2013 

 

  GDP PCE 
Non-res. 
Fixed Inv. 

Productive 
Investment 
(Equipment 
and IPP**) 

IPP** Equipment 

Q4 2014* -0.11% -0.01% 0.71% 0.76% 0.86% 0.68% 

Q3 2014 0.34% 0.35% 0.80% 0.96% 1.09% 0.87% 

Q2 2014 0.15% 0.02% 0.99% 0.78% 0.48% 0.98% 

Q1 2014 -0.72% -0.62% 1.96% 2.21% 0.20% 3.56% 

Q4 2013 -0.31% -0.20% 1.48% 1.82% -0.38% 3.29% 

Q3 2013 -0.06% -0.18% 0.71% 1.74% 0.39% 2.65% 

Q2 2013 -0.27% -0.29% -0.21% -0.23% -1.07% 0.33% 
 
Source: BEA. * Latest estimate for Q4 2014 is the second estimate.  
** Intellectual Property Products 

 

 

 

                                                           
51

 Revisions are defined differently here. Rather than taking the revision with respect to the growth rate of a 
variable, we are taking it with respect to the level.  
52

 However, as a share of GDP, non-residential investment was being revised down. In other words, GDP was 
being revised up at a far greater rate. 
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Delving further into the nature of the revision process can illuminate potential sources of 

bias. Indirect indicator data are used extensively in calculating initial estimates of Intellectual 

Property Products. Annual estimates of investment in R&D are derived from the Business 

Research and Development and Innovation Survey (BRDIS), conducted by the National 

Science Foundation (NSF). Quarterly estimates are based on less reliable and detailed 

source data.53 For the advance estimate, indirect indicator data are used: investment in R&D 

is extrapolated using the growth rate of seasonally-adjusted aggregate wages for all private 

industries (CES data). Software R&D (included in the ‘software’ component of Intellectual 

Property Products) is calculated in a similar fashion. For the second and third vintages, 

direct indicator data are incorporated. More specifically, the “BEA constructs an indicator 

based on reported R&D expenses from a matched sample of publicly traded companies’ 

quarterly financial statements.” 

Software can be classified as either purchased (pre-packaged or customised) or own-

account. The advance and second estimates for investment in purchased software are 

based on receipts from company reports. These are far less reliable and comprehensive 

                                                           
53

 See Measuring R&D in the National Economic Accounting System, Marissa J. Crawford, Jennifer Lee, John E. 
Jankowski, and Francisco A. Moris, Survey of Current Business, November 2014. 

Source: Bureau of Economic Analysis & Real-Time 

Data Set, Federal Reserve Bank of Philadelphia 
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than the revenue data from the Quarterly Services Survey (QSS), which forms the basis of 

the third estimate.54  

The quarterly estimates for investment in own-account software are slightly more involved, 

but are essentially an extrapolation based on BLS CES.55 Annual estimates are then 

calculated as the sum of production costs. For own-account software, this is predominantly 

employee compensation as well as the costs of some intermediate inputs. A seemingly 

arbitrary assumption is then made regarding what types of workers are engaged in the 

software investment process, and what portion of their time is allocated to the development 

of own-account software.56 

For services (part of the PCE category), judgmental trends are used in many instances for 

the advance and second estimates. This is often done by extrapolating using previous trends 

from QSS data. The QSS data are less timely, and are only released in time for the third 

estimates of GDP. 

Exports have historically been subject to substantial revisions. This is partly because 

significant judgement is used to estimate data for the third month of the given quarter’s 

advance estimate. Specifically, the BEA’s projections for the third month are based on 

various estimation methods, including averages, regressions, and trend analysis, as well as 

                                                           
54

 BEA Handbook, Principal Source Data, Chapter 3. “Quarterly Services Survey (QSS) is a Census Bureau sample 
survey that was initiated in 2003–2004 in order to improve the coverage of the service industries in the U.S. 
economy. The coverage of the QSS has since been expanded several times so that it now covers most of the 
categories of health care, transportation services, recreation services, communication services, and 
professional and other services. The QSS data are primarily used in estimating PCE and private investment in 
intellectual property products. The QSS data are released about 2½ months after the close of the reference 
quarter.” 
55

 See Private Fixed Investment in NIPA Handbook, technical note. “The estimates of expenditures for own-
account software for the current quarters are prepared by extrapolation, using an index of employment in four 
industries for which computer-related occupations account for a relatively high portion of total employment. 
The index is derived using BLS current employment data for computer systems design and related services; 
software publishers; data processing, hosting, and related services; and computer and peripheral equipment 
manufacturing.”  
56

 Ibid. “The estimates of wages for all years are derived by multiplying the number of programmers and 
systems analysts in selected industries times the wage rate in those industries. Wages are reduced by half 
under the assumption that these programmers and analysts spend only about half their time working on the 
development of new or enhanced own-account software.”  
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on available data at the time of the estimate, such as volume data on petroleum and 

products from the U.S. Department of Energy. 

Are the data capturing small business activity? 

Small businesses are vital to the US economy (see table F). These firms tend to have higher 

growth rates and are an important pillar in driving technological innovation and productivity 

gains. Nevertheless, their size can make them more difficult to measure. Many non-

employers and self-employed workers are excluded from official statistics. A significant 

number of small businesses may also be underrepresented in surveys. A proliferation of 

smaller enterprises may signal a shift in the traditional workplace landscape that could have 

significant implications for productivity.  

Indeed, work at the beginning of the 20th century was organised differently from today. The 

economy abounded with agricultural workers and independent workers. The movement out 

of agriculture and into urban, large-scale production led to a decline in the self-employed and 

smaller businesses. Workers became more productive in larger groups. They also sought 

the security of unionised work that larger corporations offered.  

Table F: Small business by firm, establishment, employment 
and payroll size (% of total) 

 

Enterprise 
Employment Size 

Number of Firms  
Number of 

establishments 
Employment  Annual Payroll 

 0-4 61.9% 47.8% 5.1% 4.4% 

 5-9 17.3% 13.5% 5.6% 4.1% 

10-19 10.4% 8.5% 6.9% 5.4% 

 <20 89.6% 69.8% 17.6% 13.9% 

 20-99 8.6% 9.2% 16.7% 14.5% 
  100-499 1.5% 4.8% 14.0% 13.5% 

  <500 99.7% 83.9% 48.4% 41.9% 
  500+ 0.3% 16.1% 51.6% 58.1% 

 
Source: Adapted from Statistics of U.S. Businesses, Census Bureau, 2012. 
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Technology has the ability to influence and change traditional working arrangements. A shift 

back to small business dominance may be underway. Larger corporations can no longer 

grant the unionised benefits they once did. Their comparative advantage, which they 

garnered from their ability to profit from ‘economies of scale’, is in some cases being eroded 

by technology. Working independently is no longer associated with less interconnectedness 

or isolation. The opposite may be true. Smartphones and social media have brought people 

and independent workers together. Technology could have a similar impact at the firm 

level.57  

The anecdotal evidence provided by news stories of the growth in start-ups and the ‘serial 

entrepreneur’ suggests that small business is driving the recovery in the labour market. 

Given the importance of small business in the US, it is imperative to ask whether its 

contribution is being adequately captured. These enterprises have historically been the most 

dynamic and entrepreneurial. Their contribution is key to realising the potential for future 

productivity gains.  

Data from the Business Employment Dynamics (BED) show that in Q2 2014, firms with 1-49 

employees created 35% of total jobs on net; firms with 50-249 employees accounted for 

25%. These proportions are broadly in line with trends seen over the past year. However, 

according to the BED, the net jobs being created by the smallest firms (1-4) employees have 

been falling as a proportion of total net job creation. Whilst small firms are still the most 

‘dynamic’ (as measured by total job gains and losses) this figure has also been trending 

downward (see chart on page 25). Larger businesses have, according to these numbers, 

experienced increased dynamism. 

                                                           
57 However, it may work the other way. Technology may be conducive to monopoly arrangements that 

threaten competition. See, for example, Everybody wants to rule the world, The Economist, 29 November 
2014. 
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However, the BED data are derived from Unemployment Insurance administrative records 

from 7.5 million private sector employers. Although the data supposedly cover “98% of all 

employment”, they exclude establishments with “zero employment”. For Q1 2014, this was 

estimated to be around 1.3 million establishments. This is in addition to the “self-employed” 

that are excluded from the Quarterly Census of Employment and Wages (QCEW). These 

figures could be underestimating the business dynamics at the bottom end of the scale. This 

has happened before: the BLS payroll survey substantially understated job creation in small 

business in the past.58 The BLS had to adjust its birth/death model accordingly to factor in 

the lag between the establishment of an enterprise, and its inclusion in the sample universe.  

Economic Census 

The US Benchmark Input-Output (I-O) accounts provide detailed statistics on industry 

activity. These are prepared at five-year intervals to incorporate the latest Economic Census, 

conducted by the Census Bureau. It is mandatory and provides the most comprehensive 

source data available, covering all types of businesses, locations and industries. Certain 

                                                           
58

 See Gauging Employment: Is the Professional Wisdom Wrong? George L. Perry, Brookings Papers on 
Economic Activity, 2:2005.   
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components of GDP, such as personal consumption expenditures and private equipment 

and software expenditures, are benchmarked to these I-O accounts. However, under-

coverage can occur here too.59  

The most economically significant firms are prioritised. In the Census, “all large- and 

medium-size firms and all multi-establishment firms [are] sent report forms to be completed 

for each of their establishments and returned to the Census Bureau.”60 This is not the case 

for smaller firms, which are sampled. For the smallest firms and nonemployers, 

administrative data from records of other federal agencies are used. With all surveys and 

near-censuses, a certain degree of sampling and non-sampling error is inevitable. 

Under-coverage can also occur for establishments belonging to multi-unit companies. This is 

because “The Census Bureau does not create a multi-unit company structure in the 

Business Register for very small employers (less than 10 employees) identified in the 

Economic Census.”61 The Business Register is the most comprehensive database for US 

businesses and establishments that is used by the Economic Census.  

These preliminary findings are suggestive of a deeper underlying tendency for “federal 

statistical agencies [to focus] greater attention on larger, more mature business units.” 

Inevitably, “the desire for a cost-effective approach to measuring the level of economic 

activity leads naturally to a focus on larger, more mature units.”62  

To be quite clear, the statistical authorities attempt to ensure that small business is 

accurately captured in the data. However, non-sampling error can occur in many official 

reports due to under-coverage. For example, in the Quarterly Services Survey, the sample is 

updated on a quarterly basis to capture firm ‘births’ and ‘deaths’. However, there is a lag 

                                                           
59

 See Economic Census, sample design and selection: 
http://www.census.gov/econ/census/help/sector/sources_of_the_data.html 
60

 Ibid. 
61

 See Economic Census, Business Register, https://www.census.gov/econ/overview/mu0600.html 
62

 See Measuring the Dynamics of Young and Small Business: Integrating the Employer and Nonemployer 
Universes, Steven J. Davis, John Haltiwanger, Ronald S. Jarmin, C. J. Krizan, Javier Miranda, Alfred Nucci, and 
Kristin Sandusky, NBER, 2009. 

http://www.census.gov/econ/census/help/sector/sources_of_the_data.html
https://www.census.gov/econ/overview/mu0600.html
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between the moment a firm is established and its incorporation into the QSS/ASS sample.63 

It can take on average around nine months for new firms to be added to the sample. Given 

that the sample is updated on a quarterly basis, nine months should be seen as a lower-

bound. This is typical of many surveys and official reports. Furthermore, the sample is 

restricted to employer firms. Similar issues arise in the more comprehensive Service Annual 

Survey, which is used in the annual GDP revisions.  

The Business R&D and Innovation Survey  

The Business R&D and Innovation Survey (BRDIS) collects data on R&D expenditures. This 

is used to calculate R&D investment in the NIPAs. Only firms with five or more employees 

are eligible, which excludes around 62% of firms in the US (estimated as of 2012).64 This 

indicates that a significant proportion of R&D investment may be going unmeasured. Whilst it 

may be reasonable to assume that the bulk of R&D will be undertaken by firms with five or 

more employees, small businesses and start-ups are driving the innovation economy. 

Ground-breaking scientific discoveries may be confined to large corporations and academic 

institutions, but innovation (defined as the application of invention) can – and does –  take 

place on a far smaller scale. Portable device applications (‘apps’) epitomise this trend toward 

smaller innovators.  

The NAICS classification system 

The changing nature of work also brings with it new difficulties associated with grouping and 

classifying various industries. The North American Industrial Classification System (NAICS) 

is currently being used. It was recently updated in 2012. Nevertheless, it can be difficult to 

account for the types of jobs being created as a result of technology permeating the 

workplace. Subsequent classification of new enterprises can be challenging. For example, 
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 This is due to the time it takes for the firm to acquire an Employer Identification Number and then undergo 
the subsequent ‘two-phase birth-selection’ procedure. 
64

 See Survey FAQs, Business R&D and Innovation Survey. Available at: 
http://www.nsf.gov/statistics/srvyindustry/about/brdis/faq.cfm  

http://www.nsf.gov/statistics/srvyindustry/about/brdis/faq.cfm
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the line between software and hardware is blurred and has become less clear with advances 

in technology. Despite this, NAICS only allows for single-industry classification: 

classifications are mutually exclusive. This rigid classification method may soon become 

anachronistic.   

Companies can now transcend seemingly unrelated industries.65  Google is teaming up with 

Bosch, Continental and Delphi (the car industry’s global suppliers) to develop driverless 

cars. Traditional car manufacturers are being bypassed. In the past, hardware has been the 

backbone of cars. Now software is becoming increasingly integral to the latest vehicles. 

Technology groups could become car companies. This competition is having an impact on 

the business practices in other sectors as well. Santander recently announced that it would 

be offering cloud computing storage services, a direct response to the ‘threat’ posed by 

technology groups.66 Currently, NAICS assigns categories according to primary function. 

This is usually based on the activity that generates the greatest revenue. However, NAICS 

itself is not responsible for assigning NAICS codes – this is done by the various agencies for 

their own statistical purposes. Furthermore, it is unclear whether or not this classification is 

updated regularly to reflect the changing business practices of a company.    

JOLTS report 

Job openings reported by the BLS (JOLTS report) have proven an excellent lead for the 

state of the US labour market. However, the measurement of job openings is imperfect.67 

According to the BLS, the JOLTS data do not report job openings for “positions to be filled by 

employees of temporary help agencies, employee leasing companies, outside contractors, 

or consultants.”68 Official data on workers employed in “non-traditional employment” or 

‘alternative’ work arrangements are scarce. Until 2005, the BLS published a biennial report 

detailing the percentage of the workforce employed in ‘contingent and alternative 

                                                           
65

 See Software is steering auto industry, Financial Times, 18 February 2015.  
66

 See Santander to offer cloud storage services, Financial Times, 2 February 2015.  
67

 See US: Labour market stronger than JOLTS data suggest, GFC Economics Commentary, 23 February 2015. 
68

 See Job Openings and Labor Turnover Survey, BLS Handbook, Chapter 18. 
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employment arrangements’. This included independent contractors, on-call workers and 

temporary help agency workers. As a combined share of the overall workforce, these groups 

rose from 9.9% in 1995 to 10.7% in 2005. Anecdotal evidence suggests this upward trend 

has continued. These shifts pose challenges to the statisticians. Currently, many of these 

workers are unlikely to be fully captured in official sources of employment data.  

The move towards a more flexible, on demand economy is resulting in more workers being 

hired as contractors or working as self-employed. In 2005 (the most available data), the 

official BLS figures showed that there were 10.3m independent contractors (or 7.4% of total 

employment). However, a recent report indicates that the number of workers in ‘alternative 

work arrangements’ has risen strongly in absolute terms and as a share of GDP.69 These 

workers and job vacancies are not captured in the official JOLTS figures. There is strong 

reason to believe that the acceleration in job openings last year understates the true strength 

of the labour market.  

Furthermore, JOLTS data is derived from the QCEW, which excludes non-employers (self-

employed) from its data. The latest non-employer statistics from the US Census Bureau, 

derived from tax receipts, corroborate this anecdotal evidence. The latest data (2012) 

indicate there were 22,735,915 non-employer establishments, with receipts of around 

$1.03bn. The number of these establishments has risen 28.84% since 2002. If the number of 

self-employed is rising rapidly, then the strength of the labour market may be under-recorded 

in the JOLTS report. 
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 See Freelancing in America: A national survey of the new workforce, commissioned by Freelancers Union and 
Elance-oDesk, 2014. 


