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Capacity Utilization Rate Measurement and Productivity

Estimation for Industrial Firms

YU Miaojie JIN Yang and ZHANG Rui
( National School of Development Peking University)
Summary: Overcapacity of specific industries such as steel and coal has been viewed as one of the most important and
extensively discussed economic issues of China. The main feature of overcapacity is a massive amount of idling capacity often
considered to be a sub-optimal situation. The overcapacity of the steel industry is also closely related to low export price.
Therefore it turns out to be the most common fuse of trade disputes between China and developed economies such as the U. S.
and European Union. Since the late 1990s the Chinese government has initiated five rounds of policies aiming to tackle with
overcapacity. However overcapacity keeps emerging periodically for some specific industries despite governments efforts. Since
2012 reducing overcapacity of particular industries has been listed as one of the primary economic goals of the Chinese government.

By definition overcapacity is a low level of capacity utilization. Therefore the key to understanding overcapacity is to
precisely measure capacity utilization rate. However current methods of measurement such as data envelopment analysis
and stochastic production frontiers are far from satisfaction because of either the concepts they use to define overcapacity or
their underlying assumptions. Based on the definition of Greenwood et al. ( 1988) and the conceptual framework of
Ackerberg et al. (2015) we develop a new method to measure capacity utilization rate. We define the capacity utilization
rate as capital utilization intensity and incorporate flexible capacity utilization rate into the production function estimation
framework. Our underlying assumption is that higher capacity utilization leads to higher depreciation rate of capital. Thus
we can use capital depreciation rate as a proxy variable to estimate capacity utilization rate and total productivity factor
simultaneously. Our method requires weaker assumptions offers a more precise and intuitive characterization of
overcapacity and is more amenable to various extensions.

Empirically we apply our method to Chinese Industrial Enterprise Database. Collected and maintained by the National
Bureau of Statistics the database provides the most comprehensive microdevel information of Chinese industrial firms. It
contains information on depreciation as well as inputs and outputs information for production function estimation. We
estimate the capacity utilization rate and total factor productivity of Chinese industrial firms from 1998 to 2007 and from
2011 to 2013. Our results show that ignoring flexible capacity utilization would overestimate the elasticity of labor input on
output and underestimate the elasticity of capital input. For most industries this will lead to underestimation of firm-evel
productivity. Our results suggest that productivity of Chinese industrial firms has increased in the sample period.

Compared with estimates of previous methods of capacity utilization our estimates are much closer to the estimates
obtained via direct investigation and more consistent with the macroeconomic background. Chinese industrial firms
experienced an overall rise in capacity utilization rate from 1998 to 2007 and a drop around 2012. We also explored the
variations in capacity utilization across firms. Firms with higher productivity lower capital intensity higher export intensity
and profit ratio are associated with higher capacity utilization rate. Foreign-owned firms have the highest capacity utilization
while state-owned enterprises have the lowest. We also observe substantial regional variations in capacity utilization across
provinces. The policy implication of the results is that to tackle with overcapacity efficiently policymakers should take into
account the heterogeneity of overcapacity along different dimensions.

The most important contribution of this paper lies in developing a new method of capacity utilization and utilization-adjusted
total productivity factor. There are still a lot of controversies on the causes of and solutions to China’s overcapacity problem. This
paper tries to offer a benchmark framework to understand all these issues. We also provide some tentative and descriptive
evidence to explore the variations in capacity utilization. Future research agenda concerning the mechanisms that give rise to
overcapacity and the evaluation of related policies could be carried out based on the estimation strategy and results of this paper.
Keywords: Capacity Utilization Rate; Productivity; Overcapacity
JEL Classification: D24 L11 014
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