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Presentation outline
»Background

=| ssues of methodological choice
»nput-output based approach
»the approach recommended by the OECD

=Data issues

=Experimental estimates
»grossoutput & value-added based M FP indices

=Other related 1ssues

»Industry-level vs aggregate M FP approaches
»open vs closed economy M FP measures
»quality adjustment for labour inputs

»Impact of using exogenousrate of return on capital
services and M FP estimates



Background

= Jser demand

»In the ABS publication (ASNA cat. 5204)

—abour, capital & mulit-factor productivity
estimates for the aggregate market sector & at
Industry-level: only labour productivity estimates

—o industry-level MFP estimates
»>rising interestsin MFP estimates at the lower
levels of aggregation
=Feasibility
»Improved ABS supply-use tables and full

Integr ation between the supply-use tables &
national accountsin recent years



M ethodological choice

=Consider ations

> use well-established methods in the literature

»transparent and easy to implement for statistical production
(to estimate MFP in 12 market-sector industries)

=M ethods explored:

» nput-output based approach (burand 1993, 1996; Cas &
Rymes 1990)

—has been developed & used by Statistics Canada
—relieson the current and constant prices s-u tables

—provides a set of consistent M FP measures at different
levels of aggregation (the bottom-up approach)

—at the industry-level: gross output; value-added; intra-

Industry & inter-industry MFP measures, reflecting
differ ent levael< of intear ation



M ethodological choice (cont.)

—different interpretations & theoretical origin

ecapital can betreated asa reproduced input

*the Harrod-Robinson-Read concept of TFP/M FP
vS. the neoclassical TFP/M FP measure (Rymes
1972, 1983; Cas & Rymes 1990)

—but it requires good quality and fully-balanced supply-
usetablesin both current & constant prices

epalancing issues at the commodity level in ABS
constant price s-u tables

sresulted in some implausible industry-level and
aggregate M FP estimates



M ethodological choice (cont.)

sThisled usto consider the method recommended
by the OECD (OECD 2001)

»OECD productivity manual recommends

—both industry-level grossoutput MFP (also called KLEM S
MFP) & value-added M FP

»they are consistent with the same types of index based on the
|/O based approach

»both are non-parametric and under the growth accounting
framework
—closely related to the approach by Jorgenson et. al. 1987

»but the commodity dimension is suppressed in the approach
recommended by the OECD

»Interpretations - integration vs. production functions: the
Hiclke natitr al technol ocical chanae




M ethodological choice (cont.)
»Indices of MFP growth for industry i

- value-added
based MFP
- gross output
based MFP

»theindices can be derived from production functions or from
the accounting identities (Balk 2003)

»two assumptions. CRS & competitive equilibrium
—pbut the estimated M FP can reflect the combined effects of

etechnical change, scale economy, measurement errors & other non-
technological factors (aresidual!)



M ethodological choice (cont.)

=*Under discrete approx., the above indices can
be directly estimated using the industry-leve
data
»We use them to derive the experimental

estimates for the 12 market-sector industriesin
Australia



Data sources & I1ssues

VA MFP

GO MFP

Output

Industry-level gross
value added (GVA)-
(current prices &
chain volume
measure) since 1990

fAar thic ctiicyvs

Industry-level gross output
(current & constant prices)
- s-u tables since 1995

Intermediate
Input

s-u tables (current &
constant prices), since
1995

Capital industry-level K industry-level K services
services (agg. from 11| (agg. from 11 or 12
or 12 different types of| different types of asset)
asset)

| abour Industry-level hours |industry-level hours

worked
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Data sour ces & Issues (cont.)

=| ssues of valuation

»based on the s-u tables

—Industry grossvalue added (GVA) - at basic prices
—Industry gross output - at basic prices
—Intermediate Inputs - at purchaser's prices

*As GVA includes other net taxes on

production & imports, need to allocate them
to K & L to preservethe accounting identity

» GVA = compensation of employees+ GOS + gross
mixed income + other net taxes on prodn. & imports

»we use proportional allocation dueto lack of detailed
Information on these net taxes at industry level



Experimental estimates

=*Two types of industry-level MFP estimates
for the 12 mar ket-sector industries

»gross output based MFP (since 1995) & value
added based M FP since (1990)



Experimental estimates (cont.)

MFP growth: manufacturing
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Experimental estimates (cont.)

»Note therelationship between the two indices

»Arethe experimental estimates plausible?

—Uuse aggregation to indirectly assessthe estimates

eindustry-level results are aggregated to derive the agg.
mar ket-sector estimates

*the results are then compared with the ABS published agg.
MFP estimates

*also addressthe issues of consistency in aggregation



Industry-level vs aggregate M FP
(cont.)

A comparison of the aggregate market-sector
MFP growth estimates

1990- 1991- 1992- 1993- 1994- 1995- 1996- 1997- 1998- 1999- 2000-
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Estimates based on industr%/-level approach
—@— Estimates from 5204 (01-02)




Industry-level vs aggregate M FP
(cont.)

="\Why arethe estimates different?

>»thedifference dueto the diff. in measur ement

—use different measures for output and factor income
shar es (see appendix A of the paper)

» methodological difference
—ew estimates. based on industry-level approach
—5204 results. from direct aggr egate approach
*both arevalid approaches



Industry-level & aggregate M FP
(cont.)

*Relationship between industry-level & aggregate
approachesto the estimation of agg. MFP

An augmented Domar aggregation formula
(Jorgenson et. al. 1987)

agg MFP agg MFP based on contributions of changes in
from agg. | industry-level industry distribution of outputs &
approach | — approach + inputs




Open vs closed economy M FP

*Note that the previous M FP indices do not
distinguish between the effects under the

open and closed economy

»according to Gollop (1987). imported intermediate
Inputs should betreated as additional primary inputs

—should use Deliveriesto Final Demand as a measur e of output
to derive the open economy MFP (seetheresultsin the paper

based this approach)

»other methods ( e.g. Diewert & Morrison 1986, K ohli
1990, Fox & Kohli 1998, Cas & Rymes 1990, Durand
1996) have also been suggested - focusing on the ter ms of
trade effect in the open economy

» but thereisno generally accepted solution; many MFP
work do not addressthisissue



Quality adjustment for labour
Inputsin M FP estimation

*Hourswor ked should be adjusted for
quality difference

*ABS has produced experimental QAL for
the aggregate mar ket sector

»follows USBL S approach

—taking into account the differencesin
educational attainment & thelength of
wor kfor ce experience in hoursworked

»has incorporated QALI intothe market
sector MFP estimatesin ASNA (5204.0)



Using quality adjusted labour
Inputsin M FP estimation (cont.)

=Adjusting labour quality difference at the
Industry level may not be possible at this
stage due to the data constraint



| mpact of using exogenous r ate of
return on capital services& MFP
estimates

*ABS uses a mixed approach to deriving rental
prices (user cost) used for aggregating productive
capital stock

»theinternal rate of return (irr), a component in the user cost
formula (Hall and Jorgenson 1967), is derived by equating
capital incometo cost (endo. irr), or set to be equal to 4% +
CPI (exo. irr) if it isbelow 4% +CPI from the former

"Erwin & Lawrence (2004) reveal some problems
assoclated with the ABS approach & theindustry-level

data
»suggestingtouse 4% real irr acrossindustries and time



lmpact of using exogenous rate of
return on capital services& MFP
estimates (cont.)

Aggregate capital services - market-sector % Aggregate market-sector MFP
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lmpact of using exogenous rate of
return on capital services& MFP
estimates (cont.)

=Highlighted one of the many difficultiesin
measuring capital & MFP accur ately,
particularly at the industry-level (see e.g.
Diewert 2000)

»caution hasto be exercised in using these estimates

»further improvementsin data sources and
measur ement are necessary, and are continuously
being attempted






