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Asymmetry in Factor Substitution and Resource Allocation Efficiency
Lin Yifu, Wang Yong, Yue Weizheng and Zhu Lijun
(Institute of New Structural Economics, Peking University)

Abstract: The existing literature on resource misallocation takes the resource allocation of the United States as the benchmark and ar-
gues that developing countries such as China and India have serious misallocation. However, this literature has serious limitations, assuming
that the substitution between different production factors is symmetric. Based on empirical observations, this paper proposes a new theoretical
concept of asymmetry in factor substitution, pointing out that capital can always substitute labor but the reverse is not necessarily true. We
prove that even if there is no distortion in the factor market, the constraint of asymmetry in factor substitution can lead to the variance of the
marginal productivity of factors across firms in capital-scarce developing economies and capital-abundant developed economies. If we follow
the suggestions of this literature by using external interventions to forcibly reduce this endogenous variance, it would actually result in further
loss in allocation efficiency for developing economies. Using Chinese manufacturing enterprise data, we verify the key predictions of our mod-
el. In our structural estimation, after controlling the potential effect of asymmetry in factor substitution, we recalculate the difference in factor
resource allocation efficiency between China and the United States. We find that this gap is significantly smaller than that in the existing liter-
ature. Our paper innovatively identifies the endogenous impact of development stages on factor allocation and proposes a method to measure re-
source allocation efficiency across economies at different development stages, providing valuable insights into understanding economic efficien-
cy within a given development stage.

Keywords: resource allocation; endowment structure; asymmetry in factor substitution; factor substitution elasticity
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Asymmetry in Factor Substitution and Resource Allocation Efficiency

Lin Yifu, Wang Yong, Yue Weizheng and Zhu Lijun
(Institute of New Structural Economics, Peking University)

Summary: The existing literature on resource misallocation takes the resource allocation of the United States as
the benchmark and argues that developing countries such as China and India have serious misallocation. If the re-
source allocation efficiency reaches the American standard, the total factor productivity would be greatly improved
(Hsieh and Klenow, 2009). However, this literature has serious limitations, assuming that the substitution between dif-
ferent production factors is symmetric.

This paper proposes a new theoretical concept of asymmetry in factor substitution, pointing out that capital can
always substitute labor, but the reverse is not necessarily true. This paper first mathematically characterizes this con-
cept, and then constructs an economic model to study how this technical characteristic affects the allocation of re-
sources under different development stages where the factor endowment structure has different degrees of capital and
labor abundance. We prove that even if there is no distortion in the factor market, the constraint of asymmetry in fac-
tor substitution will cause the variance in the marginal productivity of factors across firms in developing economies
with relatively scarce capital being greater than the variance in developed economies with relatively abundant capital.
If we follow the suggestions of this literature by using external interventions to forcibly reduce this endogenous vari-
ance, it would actually result in further loss in allocation efficiency for developing economies.

We use Chinese manufacturing enterprise data to quantitatively assess the impact of factor substitution asymme-
try on the resource allocation of Chinese enterprises. We find that after eliminating the variance of log TFPR caused
by the constraints of factor substitution asymmetry, the remaining variance caused by potential market distortions is
significantly lower than the corresponding estimated value of Hsieh and Klenow (2009). It shows that the impact of re-
source misallocation on China’s TFP is limited, and there is still a lot of endogenous TFP growth potential from capi-
tal accumulation and changes in the factor endowment structure. The theoretical contributions of this paper are as fol-
lows: First, we are the first to introduce the development stage and factor substitution asymmetry into the study of re-
source allocation and propose the endogenous impact of the development stage on factor resource allocation. Second,
this paper proposes a method to measure resource allocation efficiency across economies at different development stag-
es, offering critical insights into understanding economic efficiency within a given development stage.

This paper also has implications for policies. First, there are huge differences in asymmetric factor substitution
among different links in value chains, and differences also exist in the endowment structures of different regions. We
need to optimize the value chain layout, further break down local protectionism and market segmentation, reduce the
costs of commodity circulation to improve the efficiency of allocation.

Second, we should expand opening up. For those intermediate goods whose production is subject to the con-
straints of asymmetric factor substitution and does not conform to the local comparative advantage, most of them can
be obtained via international market and imports. So domestic factor resources can be allocated to industries and pro-
duction links with the greatest comparative advantages, thus maximizing production efficiency.

Finally, in recent years, trade protectionism and geopolitical risks have had a serious impact. The imports of a
small number of products that are highly subject to factor substitution asymmetry and capital intensive have been se-
verely restricted. We need to provide more policy support such as financial support, and R&D subsidies to such key
sectors. This preferential support is not the so—called "resource misallocation" as believed in traditional literature,
but an effective alleviation of technological bottlenecks.

Keywords: resource allocation; endowment structure; asymmetry in factor substitution; factor substitution elasticity
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