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Decomposing output

Productivity 
versus 

Factor Accumulation

...GDP (per capita) increases by growth of inputs (e.g. more K or L) 
or higher productivity

(output) = (productivity) X (factors of production)

(productivity) = Technology X Efficiency

In symbols:

Technology
versus 

Efficiency
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Productivity as a composition of Tecnology & Efficiency

Productivity: technology x efficiency

Difference in the amount 
of factor(s)

factor accumulation

Productivity:
Technology X Efficiency
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Decomposing output: channels of aggregate TFP growth

• Within Firms (Traditional view)
• Firms (even a few of them) become more productive: new 

technology (i.e., technology adoption/diffusion); better use 
of actual technology (i.e., learning by doing), etc.

• Between Firms (“Schumpeterian” view)
• Efficiency gains through reallocation of production factors 

across active firms => ALLOCATIVE EFFICIENCY
• Efficiency gains through exit of the least productive firms 

and resource reshuffling in favor of more productive firms 
=> SELECTION EFFECT
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ALLOCATIVE EFFICIENCY

 GAINS FROM ALLOCATIVE EFFICIENCY: reallocation of resources 
(i.e., production factors) across economic units to favor their 
efficient allocation

Efficient allocation: the allocation of a factor across economic 
units is said to be economically efficient if, at the price that the 
market of that factor supplies, all economic units equal the 
Marginal Revenue Product of that factor to its cost.

Example: for capital (K), we have: “MRPK = R”
(Marginal Revenue Product of capital = R)
(MRPK is decided by the firm, R is the economy-wide rental 
price of K)
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K allocated to 1 K allocated to 2

1          2          

Marginal Revenue Product 
of Capital (MRPK) in 2

Marginal Revenue Product 
of Capital (MRPK) in 1

R

ALLOCATIVE EFFICIENCY: graphical intuition

K1 K2
Keff
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ALLOCATIVE EFFICIENCY (in a perfectly competitive mkt)
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Deviations from Economic Efficiency: MISALLOCATION



Economic units (e.g., 1 and 2 in our example) can actually be:

- COUNTRIES: international misallocation 
=> aggregate perspective

- SECTORS: inter-sectoral misallocation
=> aggregate perspective

- FIRMS: intra-sectoral (within-sector) misallocation
=> firm-level perspective
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Misallocation
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Misallocation - Theoretical background: 
Hsieh and Klenow, Quarterly Journal of Economics (2009)

C. Hsieh & P. Klenow (2009)
Misallocation and manufacturing TFP in China and India

Quarterly Journal of Economics, n.124
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Theoretical background: Hsieh and Klenow, 2009
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K allocated to 1 K allocated to 2

1             2                    

Marginal Revenue Product 
of Capital (MRPK) in 1

Marginal Revenue Product 
of Capital (MRPK) in 2

R

Theoretical background: Hsieh and Klenow, 2009

R(1+τK2)

R(1+τK1)

K1 K2

Keff
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Theoretical background: Hsieh and Klenow, 2009
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Theoretical background: Hsieh and Klenow, 2009

A KEY PROPERTY OF THE HSIEH-KLENOW FRAMEWORK IS THAT:
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Theoretical background: Hsieh and Klenow, 2009
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Misallocation: a rapidly expanding literature



Massimo Del Gatto

Efficiency - Misallocation

Hsieh-Klenow in action: MISALLOCATION FACTS (Italy)

Calligaris - Del Gatto - Hassan - Ottaviano – Schivardi

Italy’s Productivity Conundrum. A Study on Resource Misallocation 
in Italy, EU Commission Discussion Paper, 2016 [LINK] [VOXEU]

Global Productivity Puzzles and Misallocation, an Italian Tale, 
Economic Policy, 33(96), 2019 [LINK];

http://ec.europa.eu/economy_finance/publications/eedp/dp030_en.htm
http://voxeu.org/article/italy-s-productivity-conundrum-role-resource-misallocation
https://academic.oup.com/economicpolicy/article/33/96/635/5104880
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Misallocation: Calligaris-Del Gatto-Hassan-Ottaviano-Schivardi
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Misallocation: Calligaris-Del Gatto-Hassan-Ottaviano-Schivardi
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Misallocation: Calligaris-Del Gatto-Hassan-Ottaviano-Schivardi
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Misallocation: Calligaris-Del Gatto-Hassan-Ottaviano-Schivardi

The extent of misallocation in Italy has substantially 
increased since 1995
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Misallocation: Calligaris-Del Gatto-Hassan-Ottaviano-Schivardi

The extent of misallocation in Italy has substantially increased 
since 1995. In all manufacturing industries
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Misallocation: Calligaris-Del Gatto-Hassan-Ottaviano-Schivardi

The extent of misallocation in Italy has substantially increased 
since 1995. In almost all non-manufacturing industries
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Misallocation: Calligaris-Del Gatto-Hassan-Ottaviano-Schivardi

The extent of misallocation in Italy has substantially increased since 
1995. Mainly because of a thickening of the left tail of the TFPR 
distribution (low TFPR firms)
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Misallocation: Calligaris-Del Gatto-Hassan-Ottaviano-Schivardi

The extent of misallocation in Italy has substantially increased since
1995. Mainly because of increasing CAPITAL misallocation
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Misallocation: Calligaris-Del Gatto-Hassan-Ottaviano-Schivardi
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Misallocation: Calligaris-Del Gatto-Hassan-Ottaviano-Schivardi

Within-industry, Within-size class and Within-geo areas 
misallocation matters more than misallocation across industries 
size classes and geo areas
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Misallocation: Calligaris-Del Gatto-Hassan-Ottaviano-Schivardi

Rising misallocation has hit firm categories that are traditionally the 
spearhead of the Italian economy: firms in the Northwest
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Misallocation: Calligaris-Del Gatto-Hassan-Ottaviano-Schivardi

Rising misallocation has hit firm categories that are traditionally 
the spearhead of the Italian economy: large firms
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Misallocation: Calligaris-Del Gatto-Hassan-Ottaviano-Schivardi

Rising misallocation has hit firm categories that are 
traditionally the spearhead of the Italian economy: such as 

firms in the Northwest and big firms.

This might be the result of a fast changing technological frontier 
(e.g. IT revolution)

We look at the change in R&D intensity by sector 
(in other advanced countries) 

between the periods 1987-1993 and 1994-2007
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Misallocation: Calligaris-Del Gatto-Hassan-Ottaviano-Schivardi
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Misallocation: Calligaris-Del Gatto-Hassan-Ottaviano-Schivardi

• Sectors with a higher increase in R&D intensity seem to be the 
ones with a higher increase in misallocation.

• The sector-weighted increase in R&D intensity is also highest in 
the Northwest and for big firms.

• An implication of the above result is that firms in the upper part 
of the productivity distribution should be the ones that contribute 
more to the aggregate increase in misallocation.

• TFPR increase not followed by increasing K and L => higher 
misallocation
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Misallocation: Calligaris-Del Gatto-Hassan-Ottaviano-Schivardi

Econometric analysis: “markers” of misallocation
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Econometric analysis: “markers” of misallocation

Key results:

Misallocation: Calligaris-Del Gatto-Hassan-Ottaviano-Schivardi



- Calligaris-DelGatto-Hassan-Ottaviano-Schivardi => if misallocation had
remained at the 1995 level, Italy's GDP would be 18% higher

- An hypothesis: the bandwagon of Italian productivity has faltered because,
in a rapidly changing global economic landscape after the 1990’s, the
relative scarcity of high-skill employees has starved its horses and the
network of protection accorded to ailing firms has entrapped its wheels

- Capital and labour should flow from firms with falling relative productivity to
firms with rising relative productivity, thereby enhancing aggregate
productivity => policies that make factor mobility smoother

- Labour skills drive firm technological and organisational innovation and
increases firm productivity => adult learning policies that make skills
complementary to technical progress (e.g., lifelong learning programs)
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Misallocation: some policy conclusions
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