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Abstract 
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This paper provides an empirical assessment of the degree of competition in Hong Kong SAR using 
industry-level data. Although due to data limitations only approximate measures of competitiveness 
can be estimated, the results do suggest that Hong Kong SAR is as competitive as a typical OECD 
economy. The dramatic shifl of the economy toward services over the last decade has also made it 
slightly less competitive on average. Imperfect competition is not leading to counter-cyclical markups 
and slower price adjustment as some theories predict, however, since markups are more pro-cyclical 
than in OECD countries. Lastly, markups are sufficiently imperfectly competitive in both Hong Kong 
SAR and the OECD to significantly downwardly bias growth accounting estimates of total t&or 
productivity in Asian NICs vis-&is OECD countries. 
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1. LNTRoDuC~~N 

Hong Kong SAR has traditionally been viewed as having highly competitive product and 
factor markets. Competition has been credited not only with contributing to high long-run 
output and productivity growth but also with providing a supporting framework for rapid price 
adjustment in response to economic shocks while maintaining a fixed exchange rate. Given the 
importance of competition, surprisingly little systematic empirical work has been done in 
evaluating the degree of competition in Hong Kong SAR’s industries. While prices have 
historically adjusted much more rapidly in response to shocks in Hong Kong SAR than in 
OECD economies (Box l), many observers in recent years have raised questions about the 
degree of domestic competition, particularly in light of the economy becoming increasingly 
dominated by service industries.2 

This chapter estimates quantitative, industry-level measures of the intensity of competition and 
compares them both across industries and between Hong Kong SAR and OECD countries. 
These measures are also used to evaluate whether degree of competition has changed in the 
last decade and how markup cyclical@ affects the adjustment process. The chapter has four 
main findings: 

. IIong Kong SAR is neither significantly more nor significantly less competitive 
than the average OECD country. Given its fixed exchange rate and exposure to 
external shocks, however, Hong Kong SAR may actually need more competition than 
other countries. Further investigation of competition in specific sectors may therefore 
be justified. Most of the measures in this paper suggest that food processing, 
nonmetallic minerals, real estate and transportation arc less competitive than the 
average industry, while construction, restaurants and hotels, and textiles and apparel 
appear to be among the most competitive. 

Competition in Hong Kong SAR has become slightly less intense over the last 
decade as the economy has rapidly shifted out of manufacturing. 

Markups are more pro-cyclical in Hong Kong SAR than in the average OECD 
country in the service sector, which now accounts for over 90 percent of GDP. 
The shift to services has also made economy-average markups more pro-cyclical. This 
should be contributing to faster-than-average price adjustment in Hong Kong SAR. 

?he Hong Kong SAR Consumer Council has issued reports, since 1992, questioning the 
competition in several service industries, including broadcast television, supermarket retailing, 
heating fuel, lift maintenance, residential property development, and retail banking. 
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Box 1. Price Adjustment in Hong Kong SAR and OECD Countries 

The rapid adjustment of prices in Hong Kong SAR in the past is illustrated by the slope of the Phillips Curve, 
i.e., the effect of the level of the unemployment rate on the acceleration of the inflation rate. A single point 
increase in the unemployment rate has historically been associated with a deceleration of 0.41 points in inflation 
in Hong Kong SAR, compared with 0.05 points for the average country in our OECD sample. The conclusion 
that price adjustment has been extremely rapid in Hong Kong SAR is robust to controlling for external price 
shocks (represented by the acceleration of price inflation for imports, exports, or oil prices) and unemployment 
hysterisis effects (handled by including lagged unemployment in the regression equation). 

Phillips Curve in Hong Kong SAR and OECD, 1973-98 
Dependent Variable: Change in Year-on-Year Rate of CPI Inflation 

Controls 
Oil, import, and export price inflation 
Lagged unemployment 

Hong Kong SAR 

Fourteen OECD Countries 

United States 

Canada 

United Kingdom 

Italy 

France 

Germany 

. . . 

-0.41 
(0.10) 
-0.05 
(0.01) 
-0.32 
(0.19) 
-0.19 
(0.03) 
-0.08 
(0.02) 
-0.07 
(0.03) 
-0.05 
ww 
-0.04 
(0.01) 
-0.02 
(0.0 1) 

X X 
. . . X 

-0.33 
(0.09) 
-0.04 
(0.01) 
-0.15 
(0.17) 
-0.11 
(0.03) 
-0.07 
(0.02) 
-0.06 
(0.03) 
-0.04 
(0.W 
-0.04 
(0.01) 
-0.02 
(0.01) 

-0.42 
(0.12) 
-0.2 1 
(0.02) 
-1.51 
(0.45) 
-0.21 
(0.05) 
-0.20 
(0.05) 
-0.4 1 
(0-W 
-0.07 
(0.18) 
-0.17 
(0.09) 
-0.18 
(0.06) 

Note: Regressions use quarterly data. Lagged unemployment is lagged by 4 quarters. Regressions 
are estimated using OLS and are not intended to be a prediction of the effect of unemployment on the 
acceleration of inflation, but rather a measure of their correlation and relative variance. Standard errors 
are in parentheses. 
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Market imperfections in both Hong Kong SAR and the OECD cause labor shares 
from national accounts data to understate the contribution of labor in output 
growth. Using an underestimated labor share downwardly biases measured total factor 
productivity (TIT) growth for countries with rising capital-labor ratios, for example, 
the Asian NIEs. Correcting this bias increases the contribution of TFP to growth in 
Hong Kong SAR. Moreover, such corrections to the growth accounting methodology 
could increase the productivity growth of aJl Asian Newly Industrialized Economies 
(NTEs) relative to OECD countries. 

The remainder of the chapter is organized as follows. The next section discusses various 
methodologies and data used for measuring competition. The data in Hong Kong SAR is 
limited along two key dimensions, and thus several imperfect measures of competition are 
experimented with. The third section compares the level of the intensity of competition in 
Hong Kong SAR with that of OECD, while the fourth section examines how the intensity of 
competition in Hong Kong SAR has changed over time. The fifth section compares the 
cyclicality of markups in Hong Kong SAR and the OECD and discusses the implications for 
the adjustment process. A final section examines the implications of these findings about 
markups for the measurement of total factor productivity and thus for long-run growth in Hong 
Kong SAIL 

II. METHODOL~GYANDDATA 

A. Some Basic Concepts 

Under Coumot competition, a profit maximixing firm sets its quantity such that: 

(P-MC)/P = (l&)/n4 P=&d-nfl//(&d-ng -1). kfc 

where P is the price of the good, MC is its marginal cost, Ed is the market elasticity of demand 
and nd is the effective number of firms in the market, which is equal to one if firms are 
perfectly colluding and the actual number of firms if they are behaving noncooperatively. Note 
that higher markups do not necessarily imply less competition; they may also be due to lower 
demand elasticity. If it is assumed that the elasticity of demand for the output of a given sector 
is constant across countries, then a cross-country comparison of markups can reveal 
differences in competition. Comparisons of markups across sectors within a country can be 
more problematic, however, since demand elasticities can be quite different across sectors. 

There are several theories that predict that markups will vary with the business cycle. In the 
two most popular-Rotemburg and Saloner (1986) and Green and Porter (1984)--markups 
vary because the ability of firms to collude, and thus no , varies with the business cycle. In the 
Rotemburg and &loner model, collusion is harder to sustain in booms because the benefits of 
cheating are proportional to current demand but the benefits of maintaining collusion are 
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proportional to long-run demand. Sustainable markups are therefore countercyclicaL In 
Green and Porter, collusion is harder to sustain in recessions since tirms misinterpret a fall in 
market demand as cheating and this leads to price wars and thus pro-cyclical markups, causing 
average markups to be pro-cyclicaL Counter-cyclical markups appear to be more common 
empirically, at least in the United Stat.e~.~ 

In order to measure the cyclicality of markups, consider the following relationship between 
price-marginal cost (P-MC) and price-average cost (P-AC) markups (Morrison, 1990): 

P/AC = (CU /RTS) . (P/UC) 

where CU is the capacity utilization of an industry (defined as the long-run minimum cost to 
produce the current quantity divided by the current total cost) and RTS is the long-run return to 
scale (defined as the ratio of marginal cost to minimum average cost). Since capacity 
utilization is usually strongly procyclical and returns to scale are roughly constant through the 
business cycle, P-AC markups can be pro-cyclical even when P-MC markups are counter- 
cyclical. This is in fact what the literature has found for the United States.’ If the variation of 
capacity utilization and returns to scale with the business cycle is similar across countries 
within a given sector, then more procyclical P-AC markups are in country, then less 
countercyclical are P-MC margins.’ Likewise, if the average level of capacity utilization and 
returns to scale are similar across countries, comparisons of the level of P-AC markups can be 
revealing about P-MC markups. 

3The “price wars during booms” referred to in the title of Rotemburg and &loner is actually a 
misnomer in that price wars do not occur in equilibrium in their model. Rather, the price on 
which firms collude is lowered during booms to reduce the temptation for cheating. 

4Jn Green and Porter firms observe only their own demand. Low demand for a given firm can 
result from either cheating by another firm or a negative demand shock. In equilibrium, no 
firms cheat, but in order to sustain this equilibrium firms respond to negative demand shocks 
with a price war. 

‘Rotemburg and Woodford (1999). 

%HP (1986) found pro-cyclical P-AC margins, while Domowitz, Hubbard, and Petersen 
(1987) and Rotemberg and Woodford (1991) found countercyclical P-MC margins in U.S. 
manufacturing. Bils (1987) and Morrison (1990) found that the MC/AC ratio is strongly pro- 
cyclical, which is consistent with these fmdings. 

‘The cyclical variation of capacity utihzation depends importantly on adjustment costs. One 
might expect adjustment costs to be lower in Hong Kong SAR than in the OECD because of 
lower firing costs or the use of less capital-intensive technologies. Less cyclical capacity 
utilization would cause P-MC margin cyclical&y to more closely approximate P-AC margin 
cyclicality in Hong Kong SAR than in the OECD. 
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B. Estimation Techniques 

Three broad approaches have been taken to estimating P-AC and P-MC markups and 
margins:8 direct measurement of P-AC margins, estimation of marginal cost by instrumenting 
for output, and estimating P/MC, CU, and RTS using a structural model (Morrison, 1990). In 
this paper, both of the first two methods will be used. The third method is more desirable, but 
is impossible for Hong Kong SAR given the data available.g 

. Direct measurement of P-AC. Domowitz, Hubbard, and Petersen @HP) (1986) 
directly measured price and average variable cost using census data. This approach is 
the most straightforward and allows one to calculate an independent measure of the 
P-AC margin in each year, allowing one to estimate margin cyclical@ even with short 
time series. Drawbacks of this approach include the difficulty of measuring the 
economic cost of capital services and the fact that, as discussed above, P-AC margins 
are more diicult to interpret as measures of competition than P-MC margins. 

Since time series are too short in Hong Kong SAR to allow the construction of capital stocks, 
P-AC margins will be measured without any allowance for capital costs. DHP (1986) noted 
that under the assumptions that labor is completely variable, capital is completely fixed, and 
short-run returns to scale are constant, a P-AC margin which excludes capital costs is equal to 
a P-MC margin. To the extent that these assumptions are violated, the P-AC margins 
measured in this paper will be imperfect measures of P-MC margins. 

. Econometric estimation of P-MC margins. In this paper three methodologies for 
estimating P-MC margins were considered: Hall (1988), DHP (1988), and Roeger 
(1995). All of these methods assume a constant margin over time, constant returns and 
no fixed or adjustment costs. Only a modified version of the Roeger methodology is 
feasible for Hong Kong SAR, but this “modified Roeger” method yields results which 
are highly correlated with those from other methods. 

8This paper discusses both markups (Price/Cost) and margins [(Price-Cost)/Price] depending 
on which is appropriate for the theory or estimation technique being discussed. The two 
concepts are obviously very closely related; higher markups always imply higher margins, and 
vice .versa. 

%4orrison (1990) estimates P-MC and P-AC markups while allowing for adjustment costs for 
capital and labor (which generate variance in capacity utilization), nonconstant returns, and 
time-varying markups. In estimating her structura.l model, Morrison makes use of both 
nominal and (separately deflated) real data on three purely marginal inputs: materials, energy, 
and purchased services, in addition to her data on the quasi-fmed labor and capital inputs. This 
data is essential to giving her estimation approach sufficient power, and given its absence in 
Hong Kong SAR, this methodology is not attempted. 
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The Hall and DHP methodologies both use instrumental variables to identifj changes in an 
industry’s output which are not related to changes in its productivity.” These exogenous 
changes in output are then used to infer marginal cost and P-MC margins. The respective Hall 
and DHP estimating equations are: 

dq-dk= II-a.(dl-dk)+d(lnA) 

dTFP=y.(dq-dk)+(l -y).d(lnA) 

where dq, dk, dl, and dTFP are changes in the logs of output, capital, labor, and measured 
TFP, a is the observed labor share, p is the P-MC markup, and y is the P-MC margin.” The 
change in unobserved true productivity (dlnA) is treated as the error term in the estimation, 
and the identifying assumption is that the demand instrumental variables are uncorrelated with 
true productivity growth. Hall used defense spending, world oil prices, and the political party 
of the President as demand instruments for U.S. industries, but these instruments have been 
critic&d as being only weakly correlated with output and inappropriate for other countries. 
Fortunately, DHP found that using aggregate GDP as a demand instrument yielded similar 
results, and this is the instrumenting approach followed in this study.12 

The Roeger method, in contrast, eliminates the unobserved productivity term from the 
estimating equation, removing the need for instrumental variables.13 Instead of using the 

‘@The need for instrumental variables can be most intuitively seen from considering the 
analogous problem of estimating marginal cost from data on cost and output. Output is 
endogenous to cost, in that an increase in productivity will both reduce cost and increase 
output. One therefore needs to use demand-shifting instrumental variables to identify the effect 
on cost of a demand-related increase in output. 

“This equations are derived and discussed in more detail in Appendix I. For reference, the 
Hall, DHP, and Roeger estimating equations are A2, A3, and A6, respectively. 

‘?he fact that using aggregate GDP and using the Hall instruments yields similar results 
suggests that either aggregate GDP is uncorrelated with true industry productivity (i.e., tliere 
are no economy-wide productivity shocks) or that the Hall instruments were so weak that his 
estimates are biased towards OLS (see Bound, Jaeger, and Baker, 1995). 

13Roeger verified that exogeneity of his right-hand side variable held using U.S. data, and this 
result is confirmed in Hausman (1978) tests in Table 5. For the OECD dataset, however, 
Roeger’s exogeneity assumption is not supported by the data-0L.S estimates of P-MC 
margins are upwardly biased by about 0.1. As a result, both OLS and IV estimates wilI be 
made in this paper. 
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primal (output-based) Solow residual, Roeger takes the difference between the primal and dual 
(price-based) residuals, eliminating the productivity term. His estimating equation is: 

Notice that the Roeger method requires only nominal data, which is very helpful given the lack 
of industry-level price deflators in Hong Kong SAR. It does require data on current price 
capital inputs, however. Since capital stocks are unavailable for Hong Kong SAR, a modified 
Roeger methodology using gross fixed capital formation as the capital input is estimated.14 

C. Data Availabiity and Sources 

Data is available for Hong Kong SAR for 85 industries (26 manufactnring and 59 service) that 
cover 5 out of 9 major sectors in the economy.15 As mentioned above, the available data has 
several important limitations, however. First, only 8 years (1990-97) and 12 years (1986-97) 
of data are available for manufacturing and service industries, respectively.16 This makes it 
impossible to construct industry-level capital stocks and harder to identify mar@& costs and 
the cyclicality of markups. The latter is complicated by the fact that the particular 12 years for 
which we have data was one of the most stable periods in Hong Kong SAR history, especially 
the 8 years (1990-97) for which we have manufacturing data. Second, industry-level output 
and input price deflators are not available for Hong Kong SAR. These deflators are especially 
important for Hong Kong SAR given the dramatic changes in relative prices in during the 

140ne might worry that a fast growing economy like Hong Kong SARwould be off its 
balanced growth path and have a more rapidly increasing capitaloutput ratio than an average 
OECD economy and, therefore, a higher GFCP-capital stock ratio. If this were true, the 
modified Roeger methodology would produce downwardly biased estimates of the P-MC 
margin. Young (1995) reports 198691 output and capital stock growth of 6.3 percent and 
6.2 percent a year, respectively, suggesting that this is not a major issue in the period studied. 

15A list of the 85 industries included in the study is provided in Annex Table 1. The data cover 
manufacturing, construction, trade, transportation/storageIcommunication (TSC), and 
finance/insurance/real estate/business services (FIRE) and exclude agriculture, mining, 
utilities, and community, social, and personal services. Data is only available for only a portion 
of TSC (transportation) and FIRE (real estate). The portions of the five sectors covered 
accounted for 54.3 percent of GDP in 1997 (Table 8). 

?‘hroughout the paper, services will be used to refer to all n onmanufacturing sectors in the 
sample, including construction. Although construction is usually considered part of industry, it 
fits more naturally with the service industries in Hong Kong SAR because it is a nontraded, 
growing sector. 
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period studied, ” and their absence restricts us to using the Roeger methodology for estimating 
P-MC margins .I8 

The Hong Kong SAR data is matched with data for 14 countries’g from the OECD ISDB and 
STAN databases. The OECD data is available for 27 manufacturing industries and 
11 nonmanufacturing industries; 26 and 7 of which match with the Hong Kong SAR data. Due 
to the shortness of the manufacturing time series, the 26 matching manufacturing industries 
are pooled into the 14 manufactnring categories in the ISDB, which helps increase the power 
of estimates for Hong Kong SAR. Value-added data, and thus margins, are unavailable for 
communication and fmancelinsurance for Hong Kong SAR, and thus the combined Hong 
Kong SAR-OECD sample includes 14 manufacturing and 5 nonmanufachtring industries. 

HI. How COMPETITIVE IS HONG KONG SAR? 

The three measures of margins presented in this section yield slightly inconsistent conclusions 
about how the competition of Hong Kong SAR’s industries compares with the OECD or the 
United States (Figure 1): 

. Price-average cost margins defined on value added are generally higher in Hong Kong 
SAR, especially in manufacturing (Table 1). 

. P-AC margins defined on gross output are slightly higher on average in Hong Kong 
SAR in manufacturing, and slightly lower in services (Table l).*’ 

“Dodsworth and Mihaljek (1997) estimated annual output price increases from 1983-94 of 
2.1 percent for manufacturing, 5.2 percent for trade, 4.0 percent for transport, storage, and 
communication, 10.7 percent for FIRE, and 10.1 percent for community social and personal 
services. 

‘*The Dodsworth-Mihaljek estimated output price deflators involve assumptions which are 
especialIy difficult for key industries such as real estate and wholesale-retail trade. In addition, 
there are no separate input price deflators. Assuming proportionate changes in input and output 
prices- is problematic given the large changes in relative prices. As a result, their approach to 
estimating industry-level price deflators was not followed. 

lgAustralia, Belgium, Canada, Denmark, Finland, France, (western) Germany, Italy, Japan, the 
Netherlands, Norway, Sweden, the United Kingdom, and the United States. 

2?Defining margins on gross output is more theoretically sound since firms mark up material 
costs as well as labor and capital costs, but since gross output of service industries is 
unavailable for the OECD countries, value-added P-AC margins are also calculated. 



Table 1. Hong Kong SAR: Price-Average Cost Margins, 1986-97 Average 

(In percent) 

ISDB Value-Added Margins Gross Output Margins 
ISIC code Industry name Hong Kong SAR OECD United States Hong Kong SAR OECD United States 

3 MAN Manufacturing 42.5 34.8 30.8 12.6 11.5 11.8 
31 FOD Food, beverages, and tobacco 56.4 48. I 47.8 20.6 11.7 13.4 
32 TEX Textiles, apparel and leather 35.1 27.3 21.1 9.5 9.7 8.8 
33 WOD Wood and wood products 35.7 32.1 30.9 10.4 11.9 13.6 
34 PAP Paper and paper products 42.0 32.7 30.9 15.6 12.3 13.9 
35 CHE Chemicals; rubber and plastic products 47.2 47.9 41.7 14.0 15.9 10.8 
36 MNM Nonmetallic minerals 57.1 20.0 26.5 13.6 8.4 9.5 
37 BMI Basic metal industries 50.0 32.5 26.6 6.8 8.8 6.7 
38 MEQ Fabricated metal, machinery and equipment 47.3 26.3 24.7 13.6 9.9 9.6 

BMA Fabricated metal products 41.4 30.1 22.7 12.3 IS.1 12.5 
MA1 Agricultural and industrial machinery 44.3 24.5 23.2 15.0 10.1 10.0 
MI0 Office equipment and instruments 52.3 28.9 20.4 10.3 14.5 6.3 
MEL Electrical goods 55.4 24.1 26.6 19.3 11.0 17.4 
MTR Transport equipment 26.5 20.1 23.7 16.3 6.4 5.1 

39 MOT Other manufacturing industries 36.4 20.2 32.7 9.1 10.0 21.6 I 
w 
c 

5-8 Services 55.1 46.4 44.5 8.3 I . . . 14.6 
5 CST Construction 45.6 33.0 30.6 6.1 . . . 16.3 
61-63 RWH Wholesale and retail trade 56.9 45.0 41.7 5.2 . . . . . . 
64-65 HOT Restaurants and hotels 30.7 42.9 40.6 12.9 . . . . . . 
71 TAS Transportation 51.5 37.0 33.3 14.1 . . . 14.0 
83 RES Real estate 53.1 77.2 78.8 14.3 . . . . . . 

Sources: Hong Kong Census and Statistical Department; and staff estimates. 



Figure 1. Industry-by-Industry Comparison of Intensity of Competition in Hong Kong SAR Versus the OECD 

Industry 

P-AC margin levels P-MC margins P-AC marg. 

Value Added chas output OLS estimate cyclicality 

Manufacturing 

Food, beverages, and tobacco 

Textiles, apparel and leather 

Wood and wood products 

Paper and paper products 

Chemicals; rubber and plastic products 

Nonmetallic minerals 

Basic metal industries 

Fabricated metal, machinery and equipment 

Fabricated metal products 

Agricultural and industrial machinery 

Office equipment and instruments 

Electrical goods 

Transport equipment 

Other manufacturing industries 
‘.~.‘_‘,‘,‘_’ 

Services 

Construction 

.:.:.::::, 
:::. 

,..... 

Wholesale and retail trade N.A. 

Restaurants and hotels 
.:.:.:.:.:.:.: :.:.:.:.:,:::: :::::::::::.:. N.A. 

Transportation 
.+>::‘:‘::,:::::+:. . . . .,....... .,...... >Y< ;:k::::::::::::::::.$: 

Real estate N.A. 

i;:;;$ji;i;; 
::::i:::.::::; 

::::::: 

: ‘: ’ 

::,::.::. :. 
:::. 

.:.:.:.::::::j 
:.:.:.: ._.__, 
:::::::::::::: 

‘.‘,‘.‘.’ ‘.‘, 

::::. :: 

..,....._._..: 
;$;i;$;[;[, 

.:.:.:.:.:.:.: 
:.:.:.:.._.... 
::::::::;:;:j: 

N.A. 

N.A. 

N.A. 

N.A. 

N.A. 

iii& 
IO percent least competitive/procyclical 

3Opercent least wmpetitive/procyclical 

M&mkly ~mpetitive/p~ycjical 

$~/~$~$~~~iii~ij 30 percent most comp&tivJp~cyclical 
.,.,.,. ‘. ,::. :::, IO percent most competitive/procyclical 

Sources: Hong Kong Census and Statistical Department; and staff estimates. 

Notes: 

I. Much more competitive is defined as a 12 percent lower value added P-AC margin, a 4 percent lower gross output P-AC margin, or a 
significantly lower OLS P-MC margin. More competitive is defined as a 3 percent lower value added P-AC margin, a I percent lower 
gross output P-AC margin, or an insignificant difference of -.03 in the OLS estimate of the P-MC margin. 

2. Much more pro-cyclical is defined as a significantly higher cyclical& coefficient, more pro-cyclical is defined as an insignificant 
difference in cyclkality greater than I .O. 

3. Much less and leas competitive/pro-cyclical are the reverse of these definitions. Significant means significant at the 5 percent level. 
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. P-MC margins, as estimated by the modified Roeger methodology, are lower in Hong 
Kong SAR in both manufacturing and services (Table 2). 

Although comparing Hong Kong SAR with the OECD average yields different results 
depending on the measure, on almost all of measures, Hong Kong SAR is neither the most nor 
the least competitive of our 15 sample countries (Table 3). This suggests that Hong Kong 
SAR is neither significantly more nor significantly less competitive than OECD countries. 

Of course, it may be the case that given its fixed exchange rate and extreme openness and 
exposure to external shocks, Hong Kong SAR needs to be significantly more competitive than 
the average OECD economy. Figure 2 compares the results in this section for Hong Kong 
SAR across industries to identify industries in which competition could potentially be stronger. 
These comparisons require stronger assumptions than comparisons across countries, as 
discussed in Section II, but may nonetheless be informative. The plurality of the measures in 
Figure 2 suggest that food processing, nonmetallic minerals, real estate and transportation are 
less competitive than the average industry, while construction, restaurants and hotels, and 
textiles and apparel are among the most competitive. It should be noted, however, that the 
nonmetallic minerals industry comprises an extremely small portion of total manufacturing 
output” 

Potential Biases in the Competition Measures 

Both the P-AC and the estimated P-MC margins are imperfect estimates of true P-MC 
margins, as discussed in Section II. Recall that for P-AC margins that exclude capital costs to 
equal P-MC margins, capital would have to be completely fixed, labor completely variable, 
and returns to scale would have to be constant. Obviously these assumptions do not hold in 
reality, but the primary concern in this paper is whether making them distorts the comparison 
between Hong Kong SAR and the OECD. For example, even if capital and labor were both 
only partly fixed, if they were fixed to the same degree and if factor shares were similar in 
Hong Kong SAR and the OECD, the Hong Kong SAR-OECD difference in P-AC margins 
should still be an unbiased indicator of differences in P-MC margins. 

On the other hand, if Hong Kong SAR uses technologies or has a product mix that involved 
Iess fixed costs across all factors (and thus higher MC/AC ratios), it could have simulta- 
neously higher P-AC margins and lower P-MC margins. Furthermore, if Hong Kong SAR has 
a higher capital share in value-added or output, this could upwardly bias its measured 



Table 2. Hong Kong SAR: OLS and IV Estimates of P-MC Markups Using the Modified Roeger Methodology 

Manufacturing 

Food, beverages, and tobacco 

Textiles, apparel and leather 

Wood and wood products 

Paper and paper products 

Chemicals; rubber and plastic products 

Nonmetallic minerals 

Basic metal industries 

Other manufacturing industries 

Hong Kong SAR 
OLS IV 
0.303 -0.067 

OECD United States OLS Coeff. Diff. 
OLS IV OLS IV HK-OECD HK U.S. 
0.388 1.183 -0.085 -0.046 

(0.012) (2.231) (0.005) 
0.392 0.438 0.492 

(0.022) (0.188) (0.014) 
0.216 0.223 0.245 

(0.010) (0.161) (0.009) 
0.325 0.273 0.291 

(0.022) (0.100) (0.016) 
0.277 -0.759 0.315 

(0.055) (9.951) (0.012) 
0.334 0.349 0.483 

(0.024) (0.403) (0.012) 
0.276 1.326 0.316 

(0.113) (3.137) (0.012) 
0.460 0.484 0.556 

(0.071) (0.553) (0.013) 
0.346 0.063 0.366 

(0.03 1) (0.658) (0.019) 

-0.020 
(0.057) 
0.637 

(0.141) 
0.192 

(0.032) 
-0.020 
(0.101) 
0.060 

(0.090) 
-1.411 
(7.150) 
0.094 

(0.057) 
3.178 

(6.658) 
-0.003 
(0.208) 

0.349 
(0.026) 
0.433 

(0.046) 
0.269 

(0.02 1) 
0.302 

(0.036) 
0.275 

(0.025) 
0.465 

(0.03 1) 
0.368 

(0.029) 
0.503 

(0.033) 
0.362 

(0.036) 

(2.589) 
1.206 

(2.543) 
0.292 

(0.050) 
-0.254 
(0.669) 
-0.260 
(0.889) 
0.617 

(0.142) 
-0.236 
(0.874) 
0.726 

(0.193) 
-0.004 
(0.948) 

-0.101*** -0.042 

-0.029+* -0.053** 

0.034 0.023 

-0.038 0.002 

-0.149*** 

-0.040 

-0.130**+ 

-0.092**+ 

-0.095 

-0.020 

-0.043 

-0.017 

-0.012 

0.042* 

-0.073*+* 

0.011 

-0.005 

Services 

Construction 

Wholesale and retail trade 

Restaurants and hotels 

Transportation 

Real estate 

0.397 
(0.007) 
0.296 

(0.009) 
0.357 

(0.010) 
0.374 

(0.008) 
0.404 

(0.007) 
0.751 

0.295 
(0.088) 
0.24 1 

(0.055) 
-0.370 
(2.664) 
0.303 

(0.095) 
0.334 

(0.06 I) 
0.770 

(0.006) (0.035) 
Sources: Hong Kong Census and Statistical Department; and staff estimates. 

0.404 
(0.006) 
0.310 

(0.010) 
0.363 

(0.017) 
0.409 

(0.010) 
0.435 

(0.01 I) 
0.773 

0.220 
(0.042) 
0.195 

(0.048) 
0.162 

(0.060) 
0.223 

(0.179) 
0.033 

(0.329) 
0.777 

0.307 
(0.023) 
0.315 

(0.017) 
0.446 

(0.022) 
0.393 

(0.017) 
0.755 

0.137 
(0.124) 
0.284 

(0.039) 
-0.274 
(2.076) 
0.308 

(0.054) 
0.782 

-0.007 

-0.014 

-0.006 

-0.035*** 

-0.03 1** 

-O-023** 
(0.007) (0.022) (0.007) (0.019) 

Notes: 
1. Regressions are pooled for industries containing more than one component industry. 
2. Significance at the 10,5, and 1 percent level is indicated.by one, two, and three asterisks, respectively. 
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Table 3. Hong Kong SAR’s Relative Rank on Different Measures of Competitiveness 

Measure Margin Definition Manufacturing Services 

Level 
Level 
Level 
Cyclical&y 
Cyclicality 

P-AC 
P-AC 
P-MC 
P-AC 
P-AC 

Value added 14 13 
Gross output 10 N.A. 
Value added 1 9 
Value added 13 3 
Gross output 9 2 

Sources: Hong Kong Census and Statistical Department; and staff estimates. 
Notes: 
1. A lower rank number implies more competition or more pro-cyclical margins. 
2. Rankings are out of the 15 sample countries, except for P-MC margins, where they are 

out of 13. 



Figure 2. Comparison of Intensity of Competition Across Industries in Hong Kong SAR 

Industry 
P-AC Margin Levels P-MC Margins P-AC Margins 

Value Added Gross Output OLS Estimate Cyclicality 

Manufacturing 

Food, beverages, and tobacco 

Textiles, apparel and leather 

Wood and wood products 

Paper and paper products 

Chemicals; rubber and plastic products 

Nonmetallic minerals 

Basic metal industries 

Fabricated metal, machinery and equipment 

Fabricated metal products 

Agricultural and industrial machinery 

Of&e equipment and instruments 

Electrical goods 

Transport equipment 

Other manufacturing industries 
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P-AC margin differentially.21 Given the limited data available for Hong Kong SAR, there is 
little one can do but accept that the P-AC margins may be slightly biased; this is part of why 
this paper contains multiple measures. 

The P-MC margins estimated by the “modified Roeger” methodology are likewise imperfect 
measures. The IV results for Hong Kong SAR are fairly erratic with high standard errors, thus 
we rely mainly on the OLS results (Table 2). Comparing the modified Roeger method with the 
DHP and unmodified Roeger methods for U.S. and OECD data suggest that the OLS modified 
Roeger estimates may be downwardly biased (Table 4). This would be the case if growth in 
gross tied capital formation was either an especially noisy proxy for growth in current price 
capital input.= As with P-AC margins, we are especially concerned with sources of differential 
bias. The period studied was actually a fairly stable one for Hong Kong SAR; from 198697 
the standard deviation of the growth rate in aggregate GFCF was 4.3 percent in both Hong 
Kong SAR and the United States, suggesting that any bias due to measurement error should be 
comparable across at least these two countries. For OECD countries, the OLS version of the 
modified Roeger method yields results that are highly correlated with other methods across 
both countries and industries, so the slightly lower P-MC margins estimated for Hong Kong 
SAR by the modified Roeger methodology suggest that other methodologies would also have 
produced slightly lower estimates (Table 5). 

IV. EVOLUTION OF COMPETITIONIN TL~E HONG KONG SAR ECONOMY 

This section examines both whether margins have increased or decreased within industries and 
whether the rapid sectoral shift which has occunzd in Hong Kong SAR has shifted the 
economy into less competitive industries. As with margin levels, the different measures are 
inconsistent. The balance of evidence, however, suggests that Hong Kong SAR has become 
slightIy less competitive in the last 10 years: 

*‘Developing countries often have higher capital shares (which the value-added P-AC margin 
as defined in this paper is equivalent to) than developed countries. Two possible explanations 
of this phenomenon are higher markups or less than unit elasticities of capital-labor 
substitution. 

%e bias from GFCF growth being systematically larger or smaller than capital input growth 
than capital input growth is coincidentally actually quite small, since capital input growth is 
weighted by the capital share in the numerator and the mean capital share (40 percent) is 
actually very close to the mean estimator of the P-MC. 



Table 4. Hong Kong SAR: Four Methodologies for Measuring P-MC Margins 

Dataset 
Hall DHP Roegcr Modified Roeger 

Output measure Labor measure OLS Iv Diff OLS Iv Diff 0L.S Iv Diff OLS Iv Diff 
0.264 0.341 0.077 0.387 0.346 -0.04 I 0.324 0.32 I -0.003 0.285 0.270 -0.015 United States Gross output 

United States 

United States 

Services 0.108 0.717 0.608 0.713 
(0.040) (0.028) 0.000 (0.013) 

servicm 

OECD 

Hong Kong SAR 

OECD 

Hong Kong SAR 

OECD 

Hong Kong SAR 

Value added 

Value added 

Value added 

Value added 

Value added 

Value added 

Value added 

Value added 

Hours 

Hours 

Employment 

Employm~~ 

Employmenl 

Employment 

Employment 

Employment 

Employment 

(0.013) (0.019) 0.000 (0.01 I) (0.019) 0.008 (0.008) (0.014) 0.777 
0.608 0.649 0.041 0.879 0.706 -0.173 0.729 0.757 0.028 

(0.023) (0.034) 0.187 (0.007) (0.026) 0.000 (0.0 I 7) (0.039) 0.425 
0.652 0.708 0.056 0.900 0.770 -0.130 0.729 0.757 0.028 

(0.022) (0.029) 0.060 (0.006) (0.021) 0.000 (0.017) (0.039) 0.42s 
-0.082 0.721 0.803 0.827 0.72) -0.106 0.728 0.628 -0.100 
(0.049) (0.016) 0.000 (0.008) (0.016) 0.000 (0.01 I) (0.024) 0.000 

0.717 0.003 0.632 0.546 -0.086 
(0.028) 0.897 (0.017) (0.052) 0.078 

(O.ow 
0.662 

(0.012) 
0.662 

(0.0 12) 
0.388 

(0.005) 
0.303 

(0.012) 
0.404 

(0.006) 
0.397 

(0.007) 
0.391 

WJW 
0.376 

(0.020) 
0.520 

(0.042) 
0.520 

(0.042) 
-0.020 
(0.057) 
-0.067 
(2.231) 
0.220 

(0.042) 
0.295 

(0.088) 
0.033 

(0.042) 
0.304 

0.441 
-0.141 
0.W 
-0.141 
0.000 
-0.409 
0.000 
-0.370 
0.868 
-0.184 
0.000 
-0.102 
0.243 
-0.358 
O.ooO 
-0.071 

Total economy -0.039 0.721 0.759 0.810 0.721 -0.089 0.713 0.617 -0.095 
(0.036) (0.014) 0.000 (0.007) (0.014) 0.000 (0.005) (0.021) 0.000 

Total economy 
(0.006) (0.087) 0.409 

Manufacturing 

Manufacturing 

Manufacturing 

Manufacturing 

Sources: Hong Kong Census and Statistical Department; and staff estimatar. 
Notes: 
I, The number below the OLS-Iv difference in italics is the pvalue of a Hausman (1978) test. 
2, The U.S. dataset used in these tests is the Bartlesman-Becker-Gay (1996) dataset collapsed down to the 2-d@ SIC level. which should be very similar to the data used by Hall (1988) 

and Roeger ( 1995). 



Table 5. Hong Kong SAR: Correlation of P-MC Margin Estimates Using Different Methodologies 

Industry Results OLS OLS OLS OLS IV IV IV IV 
Hall DHP Roeger Mod. Roeg. Hall DHP Roeger Mod. Roeg. 

OLS Hall 1 
OLS DHP 0.02 1 
OLS Roeger 0.08 0.88 1 
OLS Mod. Roeger 0.10 0.68 0.84 1 
IV Hall 0.48 -0.06 -0.07 -0.19 1 
IV DHP 0.20 0.92 0.87 0.69 -0.01 1 
IV Roeger 0.02 0.53 0.50 0.56 -0.17 0.41 1 
IV Mod. Roeger 0.31 -0.03 0.04 0.03 0.48 -0.07 0.17 1 

Country Results OLS OLS OLS OLS IV Iv IV IV 
Hall DHP Roeger Mod. Roeg. Hall DHP Roeger Mod. Roeg. 

OLS Hall 1 1 
OLS DHP -0.18 1 G I 
OLS Roeger -0.55 0.34 1 
OLS Mod. Roeger -0.12 0.38 0.67 1 
IV Hall 0.31 0.56 -0.10 0.04 1 
IV DHP 0.13 0.60 -0.24 0.45 0.51 1 
IV Roeger -0.63 -0.09 0.66 0.68 -0.40 -0.76 1 
IV Mod. Roeger 0.20 0.51 0.56 0.41 0.15 0.31 -0.14 1 

Sources: Hong Kong Census and Statistical Department; and staff estimates. 
Notes: 
1. Bold italics indicate correlation coefficients highlighted in the text. 
2. Although the Hall methodology estimates P/MC and the others estimate (P - MC)/P, the correlation should still be high 

for the relevant range of values. 



- 20 - 

. Value-added P-AC margins have declined in services, but they have risen in 
manufacturing and gross output P-AC margins have risen in both sectors (Table Qz3 

. P-MC margins, as estimated by the modified Roeger methodology, have been stable in 
services and declining slightly in manufacturing, although this decline is not 
statistically significant.24 

. The shift in the economy towards services has raised average P-MC margins while 
having a minimal effect on average P-AC margins (Table 7).25 

The magnitudes of some of the changes in margins are quite large relative to the Hong Kong 
SAR-OECD level differences discussed in the previous section. Table 6 suggests that value- 
added margins have increased by 7.1 percentage points over 10 years in manufacturing and 
decreased by 6.0 percentage points in services, while gross output margins have increased by 
1.9 and 1.4 percentage points, respectively. Table 7 shows that the shift in industry mix toward 
services should have increased the economy-average P-MC margin by 7.7 percentage p~ints.*~ 
In contrast, the Hong Kong SAR-OECD level differences in value-added P-AC, gross output 
P-AC, and P-MC margins were approximately 10, 1, and 2 percentage points, respectively. 
Given the inconsistency of the measures and their potential biases (discussed in Section III), 
one should be cautious in drawing firm conclusions above the change in the level of 
competition in Hong Kong SAR. 

23Figure 3 shows the evolution of these margins over time. The downward trend in service- 
sector value added margins and upward trend in the other margins can be observed, along with 
the pro-cyclical@ of service sector value-added margins and counter-cyclical@ of 
manufacturing sector margins. 

*?he trend in P-MC margins is estimated by including an interaction term in the modified 
Roeger regression. The estimated coefficient implies an annual decline of 0.6 and 
0.04 percentage points in the P-MC margin for manufacturing and nonman ufactuling, 
respectively. Neither estimate is significant, however. 

=See Annex Table 2 for the evolution of the industrial structure of the economy. 

%stimating the effect of the shift in industry mix involves treating P-MC margins as 
comparable across industries. As noted in Section II, inferring differences in competition or 
collusion from differences in P-MC margins involves assuming that demand elasticities are the 
same, which is arguably less Iikely to be true across industries than within an industry across 
countries. 



Table 6. Hong Kong SAR: Trend in Price-Average Cost Margins 

(Percentage change per year) 

Industry 
Manufacturing 

Cyclically Adjusted Unadjusted 
Value added Gross output Value added Gross output 

0.7** 0.2 0.4** 0.2** 
Food, beverages, and tobacco 
Textiles, apparel and leather 
Wood and wood products 
Paper and paper products 
Chemicals; rubber and plastic products 
Nonmetallic minerals 
Basic metal industries 
Fabricated metal, machinery and equipment 

Fabricated metal products 
Agricultural and industrial machinery 
Office equipment and instruments 
Electrical goods 
Transport equipment 

Other manufacturing industries 

0.3 0 5*** 
I .9** 0.; 
1 6*** 

-4:,+** 
0.5*** 

-1.8** 
1.0 0.2 
5.3** 2.5*** 
1.7 0.4 
0.6 0.3 
-2.5*** -1.2*** 
-0.9 -0.6* 

1.6** 0.7** 
2.4 0.8 

-1.0 -0.5 
-1.2 -0.6 

-1.2*** -0.3* 
0.9** 0.1 
0.6** 0.1 

-2.4*** -0.9*** 
0.1 -0.1 
2 7*** 

-0.; 
1 5*** 

-0.; 
0.4** 0 4*** 

-1.2*** -0:5** 
-0.6* -0.1 
0.1 0.2 
3.1*** 1.6*** 

-0.5* -0.3 
0.5 0.0 

Services -0.6*** 0.1*** -0.6*** 0.1*** 
Construction 0.1 0.1 0.4 0.0 
Wholesale and retail trade -0.6*** 0.0 -0.6*** 0.0 
Restaurants and hotels -0.8*** -0.3*** -0.8*** -0.3** 
Transportation -0.9*** -0.1 -0.9*** -0.1 
Real estate -3.5*** -2.9*** -1.1 -0.6 

Sources: Hong Kong Census and Statistical Department; and staff estimates. 
Notes: 
1. One, two, and three asterisks represent significance at the 10 percent, 5 percent, and 1 percent level, respectively. 
2. Numbers reported are coefficients on the time trend in a regression of the P-AC margin on a time trend and the GDP gap 

(for the cyclically adjusted measure). 
3, The GDP gap is constructed by applying a Hodrik-Prescott filter (lamba = 1600) to quarterly data and then aggregating 

the quarterly gap into annual data. 



Table 7. Hong Kong SAR: Effect of Industry Mix Shift on Margin Levels and Cyclicality 

(In percent) 

P-AC margins 
Value Added Gross Output 

P-MC margin P-AC Cyclicality 

At 1986 industry mix 48.1 10.2 33.3 0.63 
At 1997 industry but 1986 real estate share 50.7 9.2 38.3 1.19 
At 1997 industry mix 50.8 9.6 41.0 1.51 

Total industry mix shift effect +2.8 -0.6 +7.7 +0.87 
Efect of iiicrease in real estate share +0.2 +O.4 +t. 7 +0.32 

, 
Sources: Hong Kong Census and Statistical Department; and staff estimates. 
Note: Higher numbers imply less competition, except for P-AC margin cyclical@. 
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V. CYCLICALIT~OFMARKUPMNDADJUSTMENTINHONGKONG SAR 

One of the objectives of this chapter was to understand whether imperfect competition has 
adversely affected cyclical adjustment in Hong Kong SAR. If imperfect competition generates 
countercyclical markups, as predicted by the Rotemburg-Saloner (1986) model, a worsening of 
competition could slow down price adjustment, creating problems for an open economy with a 
fmed exchange rate. 

An Illustration of How Cyclicality in Markups Affects Adjustment 

To see how imperfect competition can affect the adjustment process, consider a simple model 
of aggregate supply and demand. Expenditure, and thus aggregate demand, is determined by a 
simple quantity theory of money: 

PY= VM 

Where Y refers to aggregate output, V is the velocity of money, and M is the stock of money 
supply. Prices are set by firms which mark up their marginal wage (W) and material costs 
(MAT) depending on the degree of competition in their markets: 

P= c(MAT, W) *MU 

The aggregate supply relationship governs how sticky price adjustment in response to 
deviations of aggregate output from its long-run trend is: 

d.(y) = sw - My) + sm - dmat(y) + dmu(y) 

where lower case letters indicate logarithms, y is the deviation of output from its long-run level 
and sw and s, are the share of wages and materials in cost. Ceteris paribus, if markups are 
more countercyclical, prices will fall less rapidly during recessions and rise less rapidly during 
booms. 

Consider the effects of an adverse monetary shock to aggregate demand. Prices are initially 
sticky, so the immediate effect of the monetary shock is an equally sized decline in both 
nominal and real output. A below trend real output level, however, leads to a decline in prices 
and thus a recovery of real output which continues until output reaches its long-run level and 
the effect of the monetary shock is fully reflected in prices. If markups are countercyclical, 
price adjustment is slower and the recession lasts longer. 

Recessions resulting from a supply shock are also more severe when markups are 
countercyclical. Consider the effects of .a permanent increase in oil price inflation. If monetary 
policy is unchanged, the increased oil price inflation will lead over time to a higher price level 
and lower real output level. This process continues until real output has fallen enough so that 
changes in wages and markups are reduced enough to restore price stability (or, alternatively, 
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until inflation returns to equal the rate of money creation). Absent a change in monetary policy 
or a reduction in oil price inflation, real output is permanently lower. The size of the decline in 
real output is greater when markups are counter-cyclical, since more real output decline is 
required to offset the higher oil price inflation. 

How Cyclical Are Markups in Hong Kong SAR? 

This section measures the cyclicality of P-AC margins in Hong Kong SAR compared with 
OECD countries and tests whether the structural shift towards services has made P-AC 
markups more counter-cyclical. As discussed in Section II, the relative cyclicality of P-MC 
margins can be inferred from the cyclical@ of P-AC margins if we assume that capacity 
utilization responds identically to industry output in all countries.27 Contrary to expectations, it 
was found that: 

. P-AC margins are significantly more pro-cyclical in Hong Kong SAR than in the 
OECD in services, while they are slightly more counter-cyclical in manufacturing 
(Table 8). 

. P-AC margins are more pro-cyclical in services. The shift in the economy to service 
therefore should have made aggregate P-AC margins more pro-cyclical (Table 7). 

Therefore there is little evidence that increased counter-cyclicality of margins is slowing price 
adjustment in Hong Kong SAR. If one concludes that price adjustment has slowed, one may 
have to look elsewhere (e.g., factor markets) for the explanation. 

Can we infer anything about competition from the cyclicality of margins? A majority of 
studies (at least as summariz ed in Rotemburg and Woodford, 1999) suggest that imperfect 
competition has created counter-cyclical P-MC margins, at least in the United States. If it is 
also true that more collusion means more counter-cyclical markups, which is what the 
Rotemburg-&loner (1986) model predicts at al.l but very high levels of collusion, then the 
cyclicality of P-AC margins in Hong Kong SAR imply that services are more competitive and 
manufacturing is less competitive. To feel comfortable with this conclusion, however, one 
would have to eliminate all other sources of differences in cyclical@, such as differences in 
technology or the cyclical behavior of demand elasticity, which is difficult to do given the data 
available. 

271f Hong Kong SAR uses lower fixed cost production techniques, then capacity utilization (as 
defined in Section II as the ratio of long-run minimum cost to produce the current quantity and 
current total cost) should be less pro-cyclical in Hong Kong SAR. Thus comparable cyclicality 
of P-MC margins would imply less pro-cyclical P-AC margins in Hong Kong SAR. Thus a 
technology-related bias should not explain the pro-cyclical P-AC margins in services in Hong 
Kong SAR. 



Table 8. Hong Kong SAR: Cyclicality of Price-Average Cost Margins 
(Percentage point effect on the margin of a one percentage point change in the output gap) 

Industry 
Manufacturing 

Food, beverages, and tobacco 
Textiles, apparel and leather 
Wood and wood products 
Paper and paper products 
Chemicals; rubber and plastic products 
Nonmetallic minerals 
Basic metal industries 
Fabricated metal, machinery and equipment 

Fabricated metal products 
Agricultural and industrial machinery 
Office equipment and instruments 
Electrical goods 
Transport equipment 

Other manufacturing industries 

Value-Added Margins 
Hong Kong SAR OECD 

-0.43 0.32 
-3.45 -0.78 
-2.2 1 -0.24 
-2.47 0.03 
3.92 0.30 
-2.14 0.15 
-6.03 -4.71 
-5.00 0.72 
-0.48 -0.04 
3.00 0.15 
0.82 0.28 
-3.48 0.90 
1.55 0.61 
1.08 -0.09 
3.85 0.56 

Gross Output Margins 
Diff Hong Kong SAR OECD Diff 

-0.75 0.16 0.03 0.12 
-2.67** -1.91 -0.12 -1.7iLt*** 

-1.97 -0.55 -0.05 -0.50 
-2.50*** -0.97 0.03 -1 .oo*** 
3.63 2.05 0.20 1.85 

-2.294** -0.76 0.02 -0.78 
-1.32 -2.37 -0.82 -1.55 
-5.72 -1.40 0.23 -1.63 
-0.43 0.35 0.01 0.34 

2.85** 1.65 0.13 1.52* 
0.54 1.22 0.12 1.10 
-4.38*+* -1.09 0.25 -1.34** 
0.94 1.80 0.24 1.56 
1.17 0.57 -0.08 0.65 
3.29** 1.51 0.02 1.49 

I 
Services 0.78 0.09 0.68*** 

Construction 0.60 -0.08 0.68 
Wholesale and retail trade 0.58 -0.39 0.98*** 
Restaurants and hotels 1.34 -0.10 1.45*** 
Transportation 1.01 0.06 0.95*** 
Real estate 5.52 -0.30 5.82*** 

Sources: Hong Kong Census and Statistical Department; and staff estimates. 
Notes: 
1. One, two, and three asterisks represent significance at the IO%, 5%, and 1% level, respectively. 
2. ,Numbers reported are coefficients on the GDP gap in a regression of the P-AC margin on the GDP gap and a time trend. Regressions are for the OECD countries 

and for Hong Kong SAR industries containing more than one component industry. 
3. The GDP gap is constructed by applying a Hodrik-Prescott filter (lamba = 1600) to quarterly data and then aggregating the quarterly gap into annual data. 
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VI. IMPLICATIONSFORTISMEASUREMENTOFTFPGROWTH 

As Hall (1990) and Solow (1957) have observed, the traditional Solow-residual measure of 
TIP using observed factor shares is valid only under perfect competition. Under imperfect 
competition, the observed labor share will be below the coefficient in the Cobb-Douglas 
production function. If labor is 100 percent variable, the observed labor share will be: 

a = WUPQ=a/MU 

where a is the observed labor share, a is the production function coefftcient, and MU = P/MC. 
Assuming constant returns to scale, measured two-factor TFP is equal to: 

where TPP is the Solow residual and A is true productivity.2B The source of the difference 
between measured and true productivity is the difference between the observed and true labor 
share when there is market power. Underestimating the labor share creates a downward bias in 
measured TFP growth in economies with rising capital-labor ratios, such as the Asian NIELzL~~ 
Table 9 shows the magnitude of this bias for both OECD countries and the Asian NlEs 
assuming a average markup in every country of 1.5, one of the lower estimates from 

2&rhe equation is the levels version of equation Al in Appendix I. This is derived by 
substituting the observed labor share into the expression for the Solow residual. See Appendix 
I for details. 

??here is a rapidly growing literature on biases to TPP measurement, most of which involve 
factor share mismeasurement. Nelson and Pack (1993, Rodrik (1997), Hsieh (1997), and 
Young (1998) have discussed the implications of low elasticities of factor substitution for 
measured factor shares and TIP growth. Barro (1998) points out that if social returns to capital 
exceed private returns, then observed capital shares could be underestimates of capital’s 
contribution to growth. Sarel(l997) has reestimated TPP growth for Southeast Asian countries 
assuming the same sectoral factor shares prevail in all countries. 



Table 9. Hong Kong SAR: Bias to Measured TFP Implied by the Estimated Markups 

(Average annual growth rates) 

Hong Kong 
SAR Singapore Korea 

Taiwan 
Province 
of China United States Japan Germany France 

1966-91 1966-90 1966-90 1966-90 1965-98 1965-98 1965-98 1965-98 
output growth 7.3 8.5 10.4 9.6 1.3 2.0 1.3 1.3 
Capital input growth 8.0 11.5 13.7 12.3 1.4 3.1 1.6 1.5 
Labor input growth 3.2 5.7 6.4 5.1 0.8 0.4 0.3 0.2 

Labor share 
Adjusted labor share (labor 100% variable) 
Adjusted labor share (labor 80% variable) 

63% 47% 68% 71% 67% 66% 65% 63% 
94% 71% 102% 107% 100% 99% 97% 94% 
75% 56% 82% 85% 80% 79% 78% 75% 

Bias to TFP growth (labor 100% variable) -1.5 -1.4 -2.5 -2.6 -0.2 -0.9 -0.4 -0.4 
Bias to TFP growth (labor 80% variable) -0.6 -0.5 -1.0 -1.0 -0.1 -0.3 -0.2 -0.2 

Measured TFP 2.3 -0.3 1.6 1.9 0.3 1.7 0.3 0.4 I 
Actual productivity growth (labor 100% variable) 3.8 1.1 4.1 4.5 0.5 2.6 0.7 0.8 
Actual productivity growth (labor 80% variable) 2.9 0.2 2.6 2.9 0.3 2.0 0.4 0.5 3 

I 
Sources: Hong Kong Census and Statistical Department; and staff estimates. 
Notes: 
1. Data for the Asian NICs are from Young (1995), data for the G4 are from the OECD Economic Outlook. Labor and capital inputs are Young’s adjusted inputs for the NJCs 

and total employment and business-sector capital stock for the G4. 
2. Bias is calculated assuming an economy-wide markup of 1.5 in every country. 
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this paper.3o Estimates are shown for both the case where labor is 100 percent variable and 
where it is 80 percent variable.31 

Assuming labor is 100 percent variable, correcting for the imperfect competition bias raises 
measured TFP growth by about 0.3 percent a year for the United States, Germany, and France 
and 1.5 percent to 2.5 percent a year for the Asian NIEs. The adjusted labor shares are clearly 
too high to be realistic, however. Assuming that labor is 80 percent variable lowers the TFP 
adjustment to 0.5 percent to. 1 .O percent for the NIEs and 0.1 percent to 0.2 percent for the 
advanced economies and produces at least plausible labor shares. The main conclusion to be 
drawn from this analysis is that comparisons of TFP growth between rapidly industrializing 
and advanced economies are sensitive to the factor shares used, the correct measurement of 
which is in turn sensitive to assumptions about imperfect competition and factor fixity.32 These 
issues are not as likely to affect comparisons between rapidly industrializing countries whose 
capital-labor ratios are changing at roughly the same rate. From 1966-90, Hong Kong SAR 
achieved growth which was 1.2 percent p.a. slower than in Singapore despite capital and labor 
input growth that were 3.5 percent and 2.5 percent slower, respectively.33 No matter how you 
calculate it, Hong Kong SAR had about 2 percent higher TFP growth. 

m. CONCLUSION 

To summarize, this chapter has four main findings: 

. Hong Kong SAR is roughly as competitive as the average OECD economy. Different 
measures tell slightly different stories. P-AC margins are generally higher in Hong 
Kong SAR, but P-MC margins are slightly lower. On almost all measures, Hong Kong 
SAR is neither the most nor the least competitive country in the 15country sample. 

3@This estimate is based on the average P-MC margin of 0.33 for Houg Kong SAR at its 1986 
industry mix from Table 7. The estimate for the OECD using the OLS version of the modified 
Roeger methodology was 0.36. Estimates using other methodologies produced much higher 
P-MC margins; for the DHP and Roeger methodologies, the OLS estimates were 0.855 and 
0.817 and the IV estimates were 0.540 and 0.653, respectively. 

3’The estimate of labor as 80 percent variable is drawn fairly arbitrarily from Zitzewitz (1999), 
in which labor input in U.S. manufacturing industries is found to increase 0.8 percent in 
response to a 1 percent output increase in the short run. 

3?he importance of factor fixity underscores the need to analyze these issues using a structural 
model (Morrison, 1990), which would require much more data than was available for this 
project. 

33These figures are from Young (1995). 
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. Hong Kong SAR has become slightly less competitive in the last decade. The shift in 
industry mix to services has increased economy-wide average P-MC margins and 
value-added P-AC margins. Within industries, gross output P-AC margins have 
increased slightly in the last 10 years, as have value added P-AC margins in 
manufacturing (Figure 3), while value-added P-AC margins have fallen in service 
industries. 

. Margins are significantly more pro-cyclical in service industries compared to 
manufacturing. Since services are both the largest sector and have been rapidly 
increasing in importance in the last decade, overall margins should have also been 
becoming more pro-cyclical in Hong Kong SAR. Changes in margin cyclical@ 
therefore would not be helpful in explaining any recent slowing of price adjustment. 

. imperfect competition can seriously distort traditional growth accounting exercises, 
biasing TFP growth measures downward, especially in rapidly growing economies. 
Correcting the labor shares requires not just estimating market power, but also 
understanding factor fixity. An alternative approach would be to estimate the 
production function directly using micro data. Neither of these was feasible given the 
data available for this project, but with more data, this could be a fruitful area for 
further study. 



Figure 3. Hong Kong SAFk P-AC Margins in Manufacturing and Service Sectors,l986-97 
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Derivation of P-MC Measurement Methodologies 

All three methodologies (DHP 1988, Hall 1988, and Roeger 1995) start with a profit 
maximizing firm with a constant returns Cobb-Douglas production function facing a constant 
elasticity demand curve: 

Q=A.La-d; a+P= 1 

where P, Q, L, K and price, quantity, and labor and capital inputs, respectively. There are no 
fixed or adjustment costs. Firms maximize profits given factor costs W and R. 

r=PQ- WL-RK 

The first order conditions yield the following relationships: 

P/MC = P/MR = (I - I/+-’ = p 

WL/PQ = a =a.(I-I/oj=a/p 

where a is the observed labor share. The expression for the change in the Solow residual 
(dTFP) is: 

dTFP=dq-a.dl-(I-a).dk=(p-I)ea.(dl-dk)+d(lnA) 01) 

where lower case letters indicate logarithms. This equation comes from using the production 
function to substitute for dq and then using a = a-p to remove a. Adding 
a(d1 - dk) to both sides yields: 

dq-dk= ,u -a .(dl-dk) +d(lnA) 642) 

which can be estimated to yield an estimate of p, treating the change in productivity (In A) 
as an error term. Since the change in the output-capital ratio is likely to be correlated with the 
change in productivity, the factors that affect industry demand (B) are used as instrumental 
variables since they should be correlated with d(1 - k) but not with productivity. This is the 
Hall (1988) methodology. It relies on the assumptions of constant returns to scale, the 
absence of labor fixity or adjustment costs, and the orthogonal&y of the demand instruments 
to productivity but not to the labor-capital ratio.’ 

‘Hall (1988) points out that even when labor is partly fixed or hoarded or when returns to 
scale are nonconstant, the estimate for p should still be unbiased under perfect competition. 
Under imperfect competition, however, p would be a biased estimator of the markup if these 
assumptions were violated. 
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The DHP (1988) method is closely related. The estimating equation is obtained by 
substituting the expression for a(dl - dk) implied by (A2) into (Al). This yields: 

dTFP = &I)& . (dq - dk) + (I/‘) . d(ln A) = y . (dq - dk) + (I - fi . d(ln A) (A3) 

where y = (P - MC)/P = (p-l)@, i.e. the P-MC margin. Like the Hall specification, this 
equation can be estimated using an demand instrument which affects the output-capital ratio 
but not productivity. An advantage of the DHP specification over the Hall specification is 
that demand instruments are likely to be more strongly correlated with changes in the output- 
capital ratio than with changes in the labor-capital ratio, giving an IV estimation using the 
DHP methodology more power. 

Roeger (1995) takes a different approach, eliminating the productivity term by taking the 
difference of the primal (quantity-based) and dual (price-based) Solow residuals: 

dTFP - dTFP-D = (dq + dp) - a (dl+ dw) - (I - a) . (dk + dr) 644) 

dTFP-D = -dp-a sdw-(I -a) -dr 

With a constant markup, the change in price will reflect the change in factor prices and the 
growth in productivity. 

dp=a.dw+(I-a).dr-d(lnA) 

Substituting for a yields 

dTFP-D = (jx - I) . a . (dr - dw) + d(ln A) 

which implies that 

dTFP - dTFP-D = (p - I) . a . [(dl + dw) - (dk + dr)] W) 

Equations (A4) and (A5) can be manipulated in the spirit of the DHP methodology to yield 

(dq + dp) - a {dl + dw) - (1 - a) {dk + dr) = (p - 1)/p . [(dq + dp) - (dk + dr)] (A6) 

This yields a direct estimate for the P-MC margin y = (P - MC)/P = (p - 1)/p. Roeger argues 
that since this equation omits the productivity term, it can be estimated via OLS without 
using demand instruments. Hausman (1978) tests in Table 4 support this assertion for U.S. 
data, but not for OECD data, suggesting that at least in the OECD data, one of the 
assumptions made by Roeger (e.g., no adjustment costs, constant returns to scale) is violated. 
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Table 1, Results for Detailed Hong Kong SAR lndustrics AN-NEXT 
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0.5 0.3 0.1 0.1 
0.2 0.9 -0.1 0.1 
I.2 0.5 0.4 02 
I.1 0.3 0.5 0.1 

-0.5 0.5 42 02 
1.7 0.7 0.8 03 
0.9 0.9 0.4 0.4 
0.9 0.8 0.8 0.6 
0.9 0.8 0.8 0.7 
0.3 0.4 0.2 0.5 
0.6 0.2 42 0.5 
0.5 0.3 0.3 0.3 
0.0 02 -1.1 0.5 
1.3 0.5 0.6 0.6 

-0.1 0.4 0.1 0.4 
0.5 0.2 4.1 0.1 
33 0.5 2.5 0.3 
6.2 0.5 0.0 0.1 
0.6 0.3 I.4 0.4 
0.1 0.1 0.7 02 
1.4 I.7 0.9 0.8 
-2.2 2.0 -1.7 1.9 

. . . . . . 
-0.6 0.6 -0.6 0.4 
1.5 1.6 0.4 1.0 
0.6 1.7 0.7 I.2 
3.2 5.7 1.0 3.6 
0.2 1.3 43 I.1 
-5.4 I.7 -33 1.0 
-2.2 3.7 -1.0 2.4 
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Table 2. Shift in Industry mix in Hong Kong SAR, 1986-97 

(Percent of GDP, current prices) 

Industry 1986 1997 Change 

Manufacturing 22.6 6.5 -16.1 
Food, beverages, and tobacco 1.5 0.6 -0.9 
Textiles, apparel and leather 8.3 1.5 -6.8 
Wood and wood products 0.2 0.0 -0.2 
Paper and paper products 2.2 1.2 -1.0 
Chemicals; rubber and plastic products 1.9 0.4 -1.6 
Nonmetallic minerals 0.2 0.2 0.0 
Basic metal industries 0.2 0.1 -0.1 
Fabricated metal, machinery and equipment 7.3 2.2 -5.1 

Fabricated metal products 1.4 0.3 -1.1 
Agricultural and industrial machinery 1.5 0.5 -1.0 
Office equipment and instruments 2.7 0.6 -2.1 
Electrical goods 1.1 0.6 -0.5 
Transport equipment 0.6 0.3 -0.4 

Other manufacturing industries 0.8 0.2 -0.6 

Service industries studied 
Construction 
Wholesale and retail trade 
Restaurants and hotels 
Transportation 
Real estate 

38.8 47.8 +9.0 
4.8 5.8 +1.0 
18.2 21.9 +3.7 
4.1 4.2 +0.1 
5.5 5.7 +0.2 
6.2 10.2 +4.0 

Total for all industries studied 61.4 54.3 -7.1 
Sources: Hong Kong Census and Statistical Department; and staff estimates. 
Note: GDP shares for individual manufacturing industries in 1986 are estimated using 1990 data. 

The 1986 figure for total manufacturing not estimated. 



-38 - ANNEX1 

Table 3. Hong Kong SAR: Average P-AC Margins by Country 

(Percent) 

Hong Kong SAR 
Australia 
Belgium 
Canada 
Denmark 
Finland 
France 
Germany 
Italy 
Japan 
Netherlands 
Norway 
Sweden 
United Kingdom 
United States 

Value Added Gross Output 
Manufacturing Services Manufacturing Services 

43.2 55.1 12.6 8.3 
40.3 58.5 14.0 N.A. 
30.0 49.0 9.5 N.A. 
32.9 44.0 11.1 N.A. 
29.0 53.1 10.5 N.A. 
38.9 45.6 13.5 N.A. 
35.0 42.9 13.3 N.A. 
32.4 36.9 11.6 N.A. 
43.1 64.7 15.3 N.A. 
48.7 41.5 16.1 N.A. 
34.7 48.7 11.0 N.A. 
27.5 53.9 7.9 N.A. 
29.3 41.5 9.1 N.A. 
24.0 46.8 7.7 N.A. 
29.8 53.0 10.6 N.A. 

Hong Kong SAR’s rank 14 13 10 N.A. 

Sources: Hong Kong Census and Statistical Department; and staff estimates. 
Notes: 
1. Services includes construction, wholesale-retail trade, hotels-restaurants, transport, 

and real estate. 
2. Averages shown are weighted by the denominator (value added or output, respectively). 
3. A low rank number implies more competition. 
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Table 4. Hong Kong SAR: Cyclicality and Trend of P-AC Margins, 1986-97 

Cyclicality 
Manufacturing Services 

Trend 
Manufacturing Services 

Hong Kong SAR 

Australia 

Belgium 

Canada 

Denmark 

Finland 

France 

Germany 

Italy 

Japan 

Netherlands 

Norway 

Sweden 

United Kingdom 

United States 

-0.429 
(0.730) 
0.260 

(0.173) 
0.392 

(0.223) 
0.822 

(0.194) 
0.498 

(0.116) 
0.242 

(0.104) 
1.126 

(0.146) 
0.555 

(0.103) 
-0.117 
(0.171) 
0.869 

(0.087) 
1.174 

(0.326) 
-1.171 
(1.188) 
-0.644 
(0.234) 
0.708 

(0.121) 
0.768 

(0.164) 

Hong Kong SAR’s rank 13 

0.777 
(0.110) 
0.053 

(0.117) 
0.22 1 

(0.168) 
-0.142 
(0.108) 
-0.137 
(0.159) 
0.206 

(0.143) 
0.250 

(0.112) 
0.726 

(0.178) 
0.039 

(0.259) 
0.927 

(0.152) 
0.180 

(0.290) 
0.168 

(0.542) 
-0.522 
(0.215) 
1.018 

(0.171) 
-0.127 
(0.135) 

3 

0.225 -0.72 1 
(0.355) (0.05 1) 
0.413 -0.268 

(0.116) (0.080) 
-0.127 0.188 
(0.167) (0.127) 
-0.379 -0.944 
(0.256) (0.146) 
1.402 0.004 

(0.097) (0.129) 
1.049 0.33 1 

(0.216) (0.303) 
0.014 0.000 

(0.106) (0.078) 
-0.82 1 -0.419 
(0.082) (0.132) 
-0.180 0.225 
(0.102) (0.155) 
-0.998 -0.477 
(0.060) (0.104) 
1.046 -0.042 

(0.114) (0.100) 
0.242 -0.517 

(0.816) (0.370) 
-0.789 -0.472 
(0.283) (0.267) 
0.766 0.489 

(0.152) (0.222) 
0.432 -0.204 

(0.084) (0.070) 

9 2 - 
Sources: Hong Kong Census and Statistical Department; and staff estimates. 
Notes: 
1. A low rank number implies more pro-cyclicality or increasing competition. 
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Table 5. Hong Kong SAR: Average P-MC Margins for Manufacturing and Services 

(Estimated using the OLS version of the feasible Roeger method) 

Hong Kong SAR 

Australia 

Manufacturing Services 
0.303 0.397 

(0.012) (0.007) 
0.341 0.352 

Belgium 

Canada 

Denmark 

France 

Germany 

Italy 

Netherlands 

Norway 

Sweden 

(0.069) 
0.402 

(0.017) 
0.368 

(0.02 1) 
0.346 

(0.009) 
0.396 

(0.022) 
0.387 

(0.012) 
0.425 

(0.020) 
0.400 

(0.015) 
0.407 

(0.014) 
0.405 

(0.022) 

(0.024) 
0.389 

(0.026) 
0.430 

(0.02 1) 
0.448 

(0.020) 
0.384 

(0.023) 
0.324 

(0.023) 
0.392 

(0.027) 
0.377 

(0.017) 
0.39 1 

(0.019) 
0.426 

(0.019) 
United Kingdom 

United States 

0.366 0.276 
(0.018) (0.040) 
0.378 0.456 

(0.011) (0.014) 

Hong Kong SAR’ rank (out of 13) 1 
Sources: Hong Kong Census and Statistical Department; and staff estimates. 
Notes: 

9 

1. A low rank number implies more competition. 


