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1. Motivation: Why productivity?
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Given its sheer size, a more efficient or productive
Chinese economy is important for both China and the
world economy – the “large country” effect!
China at the crossroads with a fatal question: continuing
the investment-driven extensive growth model or make a
change?
An idealist change is a shift from the long governmentengineered, investment-driven growth model to a more
market-based, hence productivity-led growth model
This implies a painful reform – a market-based
restructuring will force the economy to slow down
To help the policy debate, serious empirical work should
be focused on efficiency or productivity loss due to the
government interventions
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1. …








4

Yet, the role of the government is not easy to measure
We argue that since government interventions have been
made through various industrial policies over time, the
problem may be better addressed by industry-level
productivity analysis.
The heavy involvement of the government in resource
allocation not only causes the misallocation of resources
across industries but also distorts incentives of industries
A proper grouping of industries based on the “degrees” of
government interventions or market forces may help
explore the government effect or misallocation effect on
productivity performance
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1. …


We are facing two challenging research problems…



We need to have a proper methodology that is flexible
enough to treat industries that face different factor costs in
a coherent national system (not allow any part of the
economy missing)




We also need a data set that contains basic input and
output variables for industries as coherent parts of the
national economy


5

The Jorgenson APPF growth accounting approach

The CIP/China KLEMS data set, 37 industries over 32 years
in a conceptually rigorous input-output framework
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2. Main findings
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China’s TFP growth was estimated at 0.83% p.a. (0.52% with
Domar weights or genuine TFP) for 1980-2012, accounting for
9.3% of the growth (8.9% p.a.) (only one third or less of S. Korea
and Taiwan, controlled for the stage of development)
The best performer is agriculture contributing 0.83 ppts if ignoring
the underlying service of natural capital (land). This is followed by
the SF&F group by 0.57 ppts
But, the worst performer is the “energy” group (-0.47 ppts), which
is also expected (argument below) – well in line with our “cross
subsidization” conjecture
We find a strong positive factor misallocation term as the APPF
TFP exceeds Domar-weighted (genuine) TFP – the quantified K
reallocation term is negative, not appear to be following the norm!
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3. Understanding the role of the
government
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The government has shown its ability to engineer rapid
growth for the past three decades…
…but it is not yet clear if it has also promoted productivity
growth – empirical results have presented conflict
estimates
There are still industries dominated by SOEs and major
non-SOEs are heavily influenced by local governments
SOEs are no longer the Soviet-style “dinosaurs” like in
the old days. With strong state support they have been
consolidated and become monopolistic power in some
key or strategic industries
Productivity analysis may help better understand the
effect of state interventions
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Share of SOEs in major industry groups
(Total=100) and beyond…, the state
influence is well beyond what is measured
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3. …
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Interventions are made through administrative controls
and subsidizations, direct or indirect
Industries are located upstream or downstream according
to their distance from the final demand
The government’s biggest lesson from the old time is that
industries making the final goods, especially those for the
export market, must be competitive
Hence, the closer to the end-market, the less direct
interventions, but the more indirect subsidies
Upstream industries are considered “strategically
important” and hence justifiable for administrative
controls and direct subsidies
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3. …
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Direct subsidies are from the fiscal revenues
Indirect subsidies are often in the form of underpaid costs
(land, labor, energy, environment, capital) (Huang & Tao,
2010), which will be ultimately borne by the public
Industries that are subject to different interventions and
subsidies have different efficiency or productivity
implications
Our working hypothesis is that downstream industries are
more productive than upstream industries, and the
government plays a kind of cross subsidization game
aiming at a “net positive gain”…
So to be viable, total subsidies must be smaller than total
profits
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Thus, the key to sustaining the “cross subsidization”
game is both the growth and productivity of downstream
industries.
The downstream industries are benefited by cheaper
energy and some primary inputs produced by the
upstream industries, hence generating more revenues.
In return, more revenues collected from now “more
competitive” downstream industries are used to subsidize
the upstream industries that are now “proved” more
important in supporting downstream industries.
This can be illustrated in the following flow chart…
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A conceptual flow chart of the “cross subsidization
game”
Underpaid
Costs: Labor,
Capital…

State:
Central &
Local
Governments

Semi-finished
& Finished
(most efficient)
Energy
(least
efficient)
Commodity
& Primary

Legend:
Subsidies
Underpaid
Costs: Land,
Environment
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Revenues

4. Methodology
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In this study, we adopt Jorgensonian APPF approach
Key differences between aggregate production function
(APF) and aggregate production possibility frontier
function (APPF)
APF is (implicitly) aggregated in constant-term shares
and treats industries homogenously i.e. assuming that
they face the same factor prices or are subject to the
same production function
APPF is (explicitly) aggregated in nominal shares and
quantifies individual industries facing different factor costs
Furthermore, APPF with Domar aggregation takes into
account output-input links through intermediate inputs
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4. …




Specifically, we follow the growth accounting methodology as
developed by Dale Jorgenson (1966) and its application and further
development in Jorgenson, Gollop and Fraumeni (1987) and more
recently in Jorgenson, Ho and Stiroh (2005) (EU/KLEMS,
O’Mahony and Timmer, 2009).
It is based on APPF where the gross output (not value added) of an
industry j is a function of capital, labour, intermediate inputs and
technology, indexed by time T, that is (eq.1)

Y j  f j ( K j , L j , X j ,T )


Under the assumptions of competitive factor markets, full input
utilization, and constant returns to scale, the growth of output can
be expressed as the cost-share weighted growth of all inputs and
technological change: (eq.2)

 ln Y jt  v jtK  ln K jt  v jtL  ln L jt  v jtX  ln X jt   ln AYjt
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Note that this is also our framework for the data construction
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4…
v jtK



PjtK K jt

v jtL



PjtL L jt

v jtX 

PjtX X jt



…where



and



The right-hand side of each equation indicates the proportion of
output growth accounted for with growth in capital services, labour
services, intermediate inputs, respectively.
Next, we have to consider the aggregation problem
Following JHS (2005), we introduce the Domar weights that take
into account the productivity effect of the upper-stream on the
down-stream industries (an accumulative effect)
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PjtY Y jt

PjtY Y jt

PjtY Y jt

v jtK  v jtL  v jtX  1
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4….


Since aggregation is a value-added concept, eq.2 can be
rewritten as eq.3

 ln Y j  v Vj  ln V j  v jM  ln M j




where Vj is the real value-added in j and vjV is the nominal share
of value-added in industry gross output.
If now rearranging eq.2 and eq.3, we can obtain an expression
for the sources of industry value-added growth in eq.4

 ln V j 


Since (eq.5)

v jK
v Vj

 ln K j 

v jL
v Vj

 ln L j 

 ln V   w j  ln V j
j
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1 T
v
V j
vj

4….


Combining eq.4 and eq.5, we introduce Domar weights (Domar
1961), i.e. a ratio of each industry’s share in total value-added
to the proportion of the industry’s value-added in its gross
output and yield a new expression of aggregate value-added
growth by weighted contribution of industry capital, labor and
TFP growth in eq.6:

 vK , j

vK , j
1

 ln V   j w j  ln V j   j w j
 ln K j  w j
 ln L j  w j
vT , j 
 v

v
v
V
,
j
V
,
j
V
,
j


where the size of industry j value-added in aggregate value added
is wj; the share of factor income in the gross output of industry j is
vK,j and vL,j; industry j value-added ratio is vV,j, i.e. the share of j’s
value-added in j’s gross output.


Since (eq.7)

vT   w j  ln V j  v K  ln K  v L  ln L
j
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4….
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Combining eq.6 and eq.7, we have Domar-weighted TFP
growth and reallocation effect of K and L in eq.8:
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5. Data
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The data are constructed under the CIP/China KLEMS Project
for the period 1980-2010 (now with preliminary update to 2012).
It adopts KLEMS classification system in principle and currently
includes 37 industries.
It ensures concept, coverage and classification-consistent over
the full period
The national accounts data are reconstructed taking into
accounts benchmark input-output tables. And they are deflated
by also newly constructed industry PPIs (Wu and Ito 2014).
Employment and compensation matrices are constructed using
census and survey data to measure labor input (Wu, Yue and
Zhang 2014)
Industry-level capital stock is constructed using both the official
stock (for the industrial sector) and investment data (for all
sectors) (Wu 2014)
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5. Data…




Types of labor and capital inputs are cost-weighted and the cost
is controlled by the national accounts that are reconstructed in a
time series of input-output accounts
To address the research problem of this paper, the 37 industries
are categorized into eight groups according to the nature or
degree of the state intervention, i.e.:
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agriculture
construction
“energy”
“commodities and primary inputs” (C&P)
“semi-finished and finished” (SF&F)
market services I (state owned or dominated)
market service II
non-market services (education, health care and government)
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Eight-category grouping

21

IDE-JETRO Seminar, June 8, 2015

Grouping…
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5. Descriptive observations based on
the constructed data (value added)
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6. Results by individual group
(GO-based growth accounting)
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…Group TFP index
FIGURE 1
TOTAL FACTOR PRODUCTIVITY INDEX BY INDUSTRY GROUP
(1980 = 100)
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1982

1980

0

Aggregation in the APPF growth
accounting
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Have resources been allocated in line with
industry growth performance? – Changes
in VA share vs. changes in VA growth rate
across industries
A: 2001-07 over 1991-2001
2001-07
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B: 2007-12 over

… if from a labor productivity
perspective
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Aggregate TFP index
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6. Results: Sector contributions
and reallocation effects
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TFP change attributed to the
reallocation of K and L
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7. Concluding Remarks
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China achieved a TFP growth of 0.8% p.a. for the entire
period 1980-2012, accounting for about 9.3 percent of the
average GDP growth 8.94% p.a., much smaller than most of
the productivity studies on China using the APF approach,
e.g. about 40 percent contribution by Bosworth and Collins
(2008) and by Perkins and Rawski (2008).
We find that industries less prone to government
intervention, such as agriculture and the “semi-finished &
finished” manufactures, tended to be more productive than
those subject to direct government interventions, typically
the “energy” group.
The fact that the “SF&F” group maintained a positive TFP
growth while the “energy” group experiencing persistently
TFP decline clearly suggests the existence of “crosssubsidization” between upstream and downstream
industries
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7. …
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Using the Domar aggregation across individual industries,
we find that over 35 percent of the estimated 0.83-percent
annual TFP growth is attributable to reallocation of
resources in which labor played a positive role of 0.44
whereas capital played a negative role of -0.12.
This significantly shed light on resource misallocation in the
economy. This large magnitude of the reallocation effect on
the one hand reflects barriers to factor mobility in the
economy and on the other hand also suggests potential
gain from market-driven reallocation.
Therefore, disentangling government from business and
allow market to correct the cost structure of industries is
the key to solving China’s “structural problems”.
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7…
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The present work is still subject to some limitations.
The top priority of the CIP/China KLEMS data
construction work is to improve measures on China’s
factor income by identifying the contribution of land and
accordingly adjusting capital and labor compensation in
the national accounts.
Second, we need to revise and reconstruct the time
series of the input-output accounts using the forthcoming
Chinese input-output table for 2012 and strictly integrate
the TFP analysis in an input-output framework.
Last but not least, we also need to improve our measure
of capital stock by reconciling industry accounts with
national accounts and by decomposing equipment into
ICT and non-ICT equipment.
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