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Abstract: How does the capacity removal policy affect China’s economy? To quantify the policy
outcomes and costs, a four-sector model with vertical market structures is built. The calibrated model
shows that, to achieve the policy goal, 10% of equipment operation in the high energy-consuming
sectors must be shut down. This policy leads to an improved energy structure in which total
energy consumption drops by 4.75% at the cost of a contraction in economic growth, where the
total output declines by 12.31%. The numerical experiments find that the optimal policy is to limit
the production scale in both the iron/steel industry and the fossil energy industry, closing 9% and
7% of the production, respectively, since doing so minimizes output loss and improves the energy
structure. This paper quantifies the impact of the current capacity removal policy and provides policy
alternatives to reach the same policy target with a lower output loss.

Keywords: energy structure; overcapacity; supply-side reform; optimal policy; quantitative macro model

1. Introduction

China has been growing rapidly in recent decades, but, due to government intervention and
overinvestment, some industries have experienced overcapacity. The severe imbalance of supply and
demand in traditional sectors will create social problems, such as market depression and environmental
pollution [1]. To control and resolve overcapacity issues, the PRC government implemented a
command-and-control policy for supply-side reform in 2015 that aims to stabilize the market and
lead the shift to a clean energy structure by reducing production in critical sectors [2]. It is vital to
understand how this policy is taking effect and how high the policy cost is.

To quantify the impact of the capacity removal policy, this paper builds a four-sector model
with a vertical market structure. The model has the following key features. First, it distinguishes
high energy-consuming sectors and low energy-consuming sectors according to the energy intensity
proposed by Gutowski [3]. Second, both fossil energy producers and green energy producers are
introduced in the model. The energy sectors respond to the capacity removal reform, although the
policy applies to the intermediate goods sectors. Third, the model captures the path dependency
and spillover effect of the innovation process in the energy sectors. The reform improves the energy
structure and relocates scientists and workers between the two types of energy firms.

The model is calibrated to match the salient features of China before the reform. This paper
matches the capital share of the energy sector and scientific efficiency. Moreover, the model can match
the untargeted moments in the data, such as the ratio of the capital share in fossil energy production to
that in green energy production. Then, the model is calibrated to evaluate the effects of the capacity
removal policy.
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The quantitative results show that, to achieve the capacity removal goal of 8% in the high
energy-consuming sectors, 10% of equipment operation must be shut down. Because of the vertical
market structure, total energy consumption drops by 4.75%, with high energy-consuming industries
using 6.55% less energy. The total output decreases by 12.31%.

This paper compares a few different policy alternatives that achieve the same goal. The numerical
results show that the policy of closing 9% of the intermediate goods sector and 7% of the energy
sector is the optimal policy since it leads to the largest green energy consumption share and smallest
output loss.

The main contributions of this paper comprise three aspects. First, a structural model is constructed to
quantify the impact of the capacity removal policy. Second, the calibrated model well matches the stylized
facts in China. Finally, this research finds the best governing strategy and provides quantitative advice
for capacity removal policy in China. It proposes three policy schemes to attain the same capacity
removal target and proves that each policy will achieve the goal at the cost of short-term pain.

2. Literature

This paper is related to works discussing excess production capacity in China. Researchers have
studied these issues considering three aspects: (1) analysis of the reasons for excess production capacity
in relevant Chinese industries [1,4,5]; (2) calculation of the existing capacity utilization and prediction
of the scale of future excess production capacity [6–9]; and (3) provision of policy suggestions that
address excess production capacity [10,11]. This paper complements the existing studies by quantifying
the policy impact.

This work builds on the literature that focuses on directed technical change and climate policy.
Most earlier works are mainly theoretical (e.g., [12–15]). Only a few papers closely related to
quantitative analyzation have been published. To calculate the amount of abatement from a given
sized carbon tax, a climate-economy model is developed by Goulder [16]. A DICE model is modified
by Popp [17] to find that appropriate policies can help achieve a given emissions target at a small
expense of social welfare. Another macro model also proposed that, given a fixed target of emissions
abatement, the tax requirement under a technical incentive policy is much lower(Gerlagh [18]).

This paper extends the model proposed in the existing literature. The endogenous technology
setting is inherited from Acemoglu [19], and the model structure shares some features of Fried [20],
who set the machine manufacturer as the upstream innovation sector. However, the presented model
incorporates R&D into the production function of the energy sector directly. This change is essential
to study how the capacity removal policy affects technological advancement in the energy sector.
The model details are shown in Appendix A.

This paper uses numerical methods to analyze different environmental policies; this approach is
connected to papers such as those by Heutel [21], Fischer [22], and Angelopoulos [23]. In particular,
Dissou [24] extended the previous works by studying the different shock impacts occurring in the
multi-sector model.

The previous literature did not explain the model from the perspective of energy structure optimization.
After implementation of the capacity removal policy, the green energy output rises sharply, and the
fossil energy output falls severely. At the same time, the relative price advantage of green energy
steadily increases. These changes in output and price show that the policy optimizes the energy
structure, which is a novel perspective from which to interpret the effects of China’s capacity
removal policy.

The paper proceeds as follows. Section 3 describes the model, Section 4 discusses the numerical
results and Section 5 presents the conclusion.
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3. Model

To understand the impact of the capacity removal policy, a structural model is required to evaluate
how this policy affects sectors along the production chain. Additionally, the model should provide a
framework to find the optimal policy for achieving the goals of capacity removal.

This work extends the model of Fried [20], assuming innovation to be in the manner of
Acemoglu [19]. There are four sectors, within which the markets for energy producers and energy
suppliers are both monopolistic, which mimics China’s energy market structure. Furthermore,
the vertical sector structure enables analysis of how the capacity removal policy affects the production
chain. (A descriptive diagram is provided in the Appendices A–C).

3.1. Final Goods

The final goods (Y) are produced with two elements: high energy-consumption materials (M),
with steel being the main material, and low energy-consumption materials (N). The production
function is assumed to be in the form of CES. Final goods are consumed by households or
used for energy production. In the following equation, δy represents the distribution of high
energy-consumption materials and εy is the output elasticity of substitution.

Yt =

[
δy M

εy−1
εy

t +
(
1− δy

)
N

εy−1
εy

t

] εy
εy−1

(1)

3.2. Intermediate Goods

Intermediate goods consist of high energy-consumption materials Mt and low energy-consumption
materials Nt, both of which have a Cobb–Douglas production function. αm (αn) represents the labor
share of high (low) energy-consumption materials.

Mt = L1−αm
mt Eαm

mt (2)

Nt = L1−αn
nt Eαn

nt (3)

The inputs to intermediate production are labor (L) and energy (E). Labor is rented at wage rates
{wmt, wnt}, and the prices of the raw materials are denoted as Pmt and Pnt. (Both the final goods and
the intermediate goods markets are perfectly competitive. Parameter 0 < αm < 1 represents the share
of energy output and 1− αm represents the share of labor output). The maximization problem for high
energy-consumption materials is

max πmt = Pmt Mt −ωlmtLmt − PetEmt (4)

and similar for low energy-consumption materials. In equilibrium, wm = wn.

3.3. Energy Producer

The energy producer is a complete monopoly intermediate provider. Energy (E) is a nested CES
composite of fossil energy (F) and green energy (G). (Since Pet is a function of Ft and Gt, the method
of implicit differentiation is utilized to calculate the derivative of the energy price relative to its
production). δe represents the distribution of fossil energy and εe is the energy elasticity of substitution.

Et =

[
δeF

εe−1
εe

t + (1− δe) G
εe−1

εe
t

] εe
εe−1

(5)
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The provider purchases fossil and green energy from the energy manufacturers and generates
energy for the downstream sectors. Given energy price Pet, the maximization problem of the energy
producer is as follows.

max πe = PetEt − Pf tFt − PgtGt (6)

3.4. Energy Producer

Fossil and green energy are produced with only capital inputs:

Ft = A f tY
α f
f t (7)

Gt = AgtY
αg
gt (8)

where variable Yj is the invested final goods and Aj denotes the technology embedded in energy production.
This work follows the convention of Fried [20] to model the dynamics of the technology evolution,

A f t = A f t−1

1 + γ

(
S f t

ρ f

)η (
At−1

A f t−1

)φ
 (9)

Agt = Agt−1

1 + γ

(
Sgt

ρg

)η
(

At−1

Agt−1

)φ
 (10)

For each sector, the productivity level in period t is determined by two channels. The first channel
is path dependency, indicating that the productivity level in the current period is partially determined
by the productivity level in the previous period. The second channel is known as the knowledge
spillover effect brought about by employed scientists, Sj, and the average productivity level in the
energy sector.

Parameter γ > 0 measures the efficiency of scientists creating new inventions and 0 < η < 1 implies
that there are diminishing returns on the investment of employing scientists. Parameters ρ f and ρg are
introduced to govern sector diversity. (Considering the diversity within the industry is particularly
important since the return on innovation in both industries is decreasing. Without diversification,
the marginal output of scientists in the fossil energy sector is much lower than that in the green energy
sector because the fossil energy sector is much larger).

As the technology spills over from one sector to another, this paper uses ( At−1
Ajt−1

)φ to denote
how sector j’s innovation affects all industries. Sector productivity in the current period will boost
productivity in the next period. Parameter 0 < φ < 1 captures the intensity of the spillover effect.

Aggregate productivity is calculated as the weighted average of productivity in each department.
Following Fried [20], parameters ρ f and ρg represent the number of processes that have the potential
for innovation by scientists in fossil and green industries, respectively.

At =
ρ f A f t + ρg Agt

ρ f + ρg
(11)

Given the energy selling price Pj and the wage of scientists ωs f , the energy producer maximizes
its profit.

max π f = Pf tFt −ωs f tS f t −Yf t (12)

3.5. Market Clearing

1. Intermediate goods market.
Md

t = MS
t (13)
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Nd
t = NS

t (14)

2. Energy market. In equilibrium, the energy demand for the two types of intermediate products
should be equal to the energy output.

Et = Emt + Ent (15)

Fd
t = FS

t (16)

Gd
t = GS

t (17)

3. Labor market. The supply of workers L is normalized to 1, which equals the number of workers
employed by high and low energy-consuming firms.

Lmt + Lnt = Lt (18)

The supply of scientists S is exogenously calibrated to match the ratio of scientists to workers.
(The number of scientists refers to actual staff with college degrees or higher working in the
energy sector).

S f t + Sgt = St (19)

4. Numerical Results

Numerical experiments were implemented to answer the following questions: (1) What are the effects
of the capacity removal policy on efficiency, especially the cross-sector impact? (2) Is there an alternative
policy tool that can achieve the same policy goal? To address these questions, the model is calibrated to
match the key variables in the data and numerical exercises were performed for quantitative analysis.

4.1. Calibration and Model Validation

This paper calibrates the model to match the Chinese data. It splits the timeline into two periods,
before and after 2015, which is the year in which the Chinese government implemented the structural
reform policy. The first period represents the balanced growth path (BGP), which lasted 10 years,
and the second period is the shock period, which lasted from 2015 to 2017. The basic parameters are
calibrated with the Newton iterative method in the BGP period as a benchmark, and its outputs are
used as the initial inputs of the shock period to analyze the shock effects.

The data used here come from two main sources. The basic macro index data, such as the value
added of secondary industry Y, numbers of employees in the steel industry and in the whole secondary
industry (Lm and L, respectively) and industrial energy consumption (E), come from the China National
Bureau of Statistics. Most of the data in the energy industry are from China’s Industrial Statistics
Yearbook of the same period (from 2006 to 2017). These data include energy consumption in the iron
and steel industry (Em) and the energy generation, R&D investment (S f and Sg) and capital input
(Yf and Yg) of fossil and green energy, respectively. Then, the total fossil (or green) energy generation is
multiplied by the proportion of industrial power consumption to calculate the fossil (or green) energy
generation for industrial purposes as the corresponding variable F (or G) in the model. The proportion
of R&D investment in fossil (or green) energy companies in the whole industry is also multiplied
by the number of scientists in the energy industry to calculate the number of scientists in the fossil
(or green) industry as the variable S f (or Sg) in the model.

The parameter values of εe, φ and η come directly from the literature. The parameter values of
δy, αm, αn ρg and S are computed from the data. The parameters, including α f , αg, γ and ν, are jointly
calibrated by the method of moments to capture the relationships between energy production and price.



Sustainability 2020, 12, 4800 6 of 13

The calibration strategy (a detailed discussion of the calibration can be found in the Appendices A–C)
well matches the ratio of energy consumption of industry M, the ratio of energy supply of industry F,
the ratio of scientists in industry G and the scientist structure of the energy production sector (see Tables 1
and 2 for details).

Table 1. Value of the method of moments in the data and model.

Method of Moments Data Model

Ratio of energy consumption of industry M: Em/E 0.73 0.73
Ratio of energy supply of industry F: F/E 0.80 0.79
Ratio of scientists in industry G: SG/S 0.41 0.43
Scientist structure of the energy production sector: SF/SG 1.44 1.33

Table 2. Calibration results for parameter values.

Parameter Value Source

Final goods production
Output elasticity of substitution: εy 0.95 —
Distribution of high energy-consumption materials: δy 0.6 Data
Intermediates production
Labor share of high energy-consumption materials: 1− αm 0.19 Data
Labor share of low energy-consumption materials: 1− αn 0.49 Data
Number of workers: L 1 Normalization
Production shock of sector M in policy 1: vm 0.90 Method of moments
Production shock of sector F in policy 2: v f 0.88 Method of moments
Production shock of sector M in policy 3: v∗m 0.91 Method of moments
Production shock of sector F in policy 3: v∗f 0.93 Method of moments
Energy production
Capital share of fossil energy: α f 0.915 Method of moments
Capital share of green energy: αg 0.599 Method of moments
Energy supply
Energy elasticity of substitution: εe 1.5 Literature
Distribution of fossil energy: δe 0.5 —
Research
Cross-sector spillovers: φ 0.5 Literature
Diminishing returns: η 0.79 Literature
Scientist efficiency: γ 6.017 Method of moments
Sector size of fossil producers: ρ f 1 Normalization
Sector size of green producers: ρg 0.773 Data
Number of scientists: S 0.01 Data

4.2. Quantitative Results

In 2016, the China State Council issued Suggestions on Excess Production Capacity and
Overcoming Development Dilemmas in the Iron and Steel Industry, setting the policy objective
of reducing steel production capacity by 100 million tons within three years. According to the data
from the National Bureau of Statistics, by the end of 2015, steel production had reached 1.2 billion tons
in China. The aim of the production reduction policy is to lower the output of high energy-consuming
industries by approximately 8%.

The calibrated model was used to conduct numerical experiments. In the benchmark experiment,
the implementation of the production removal policy was simulated in the following three experiments
with the same target: reducing the production of the high energy-consuming industry by 8%.
(This experiment could be interpreted as the outcome of the capacity removal policy).
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4.3. Experiment

Experiment 1

As shown in Equation (20), the objective of production decline is attained by the capacity reduction
in downstream material industries with high energy consumption.

Mt = vmL1−αm
mt Eαm

mt (20)

The policy impact intensity parameter vm is calibrated to mimic the scale of the production
shutdown for the target of an 8% decrease in production. (The parameter value ranges between 0
and 1. If the original level of the production line is 1, then vm is the level of the production line after
production declines. The decrease in the production line can lead to a declining demand for energy
and an increased demand for labor as an alternative). The calibration results of vm = 0.90 imply that,
by closing down 10% of equipment operation (the shutdown of equipment leads to a drop in energy
consumption) in material industries, the policy target of reducing the output of material industries by
8% can be obtained.

Compared with the BGP period, the price of high energy-consumption material Pm increases by
10.79%, indicating that the policy of production reduction attains the stated objectives of raising prices
in the steel market and improving the situation of industries.

Second, the gross output Y declines by 12.31%, showing the negative impact of the production
reduction policy on aggregate output. Total power generation E drops by 4.75%. Energy consumption
Em in high energy-consuming industries declines by 6.55%, while energy consumption En in low
energy-consuming industries decreases by 27.51%.

Finally, upstream sectors achieve productivity improvement. Gross productivity A increases by 9.76%.
Scientists relocate from fossil energy industries to green energy industries. Hence, the productivity of
green energy industries is improved more significantly than that of fossil energy industries.

In summary, Experiment 1 attains the government goals of “raise steel price and improve industrial
situation”, as mentioned in the government supply reform. In addition, it also facilitates the shift to a
clean energy structure and technological innovation in the energy sectors. However, the targets are
achieved at a high cost in terms of total output decline.

Experiment 2

To find better policy alternatives, a second experiment was performed, implementing a production
removal policy in the upstream sector. In Experiment 2, the objective of production decline (M decreases
by 8%) is attained by capacity reduction in the fossil energy industry of the upstream sector.

Mt = v f A f tY
α f
f t (21)

To achieve the policy goal of reducing the output of material industries by 8%, 12% capacity in the
fossil energy industry must be removed, which requires a greater shutdown than that in Experiment 1.

The following results are similar to those in Experiment 1. (1) The prices of high energy-consumption
materials increase by 9.54%, which is slightly less than the increase in Experiment 1. This increase is
mainly caused by additional links of transmission. (2) The energy structure (G/(F+G)) is increased
by 20.32%, which is less significant than that in Experiment 1. (3) Gross output Y declines by 13.83%,
leading to higher policy costs. (4) The gross productivity A of the energy sectors increases by 9.97%,
which is slightly greater than that in Experiment 1. The main reason is that the policies have direct
influences on the energy sectors.

The effect of imposing a production removal policy in the fossil energy industry is slightly inferior,
and the policy cost is slightly higher.
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Experiment 3

To find a better policy, shocks are introduced in both the fossil energy industry and the material
industry with high energy consumption. Experiments with different combinations of vm and v f were
performed to achieve the same goal of reducing the output of the material industries by 8%. As shown
in Figure 1, when one sector is exposed to a more severe shock, the other sector must be allowed to
increase production.

Figure 1. Values of v f and vm.

Figure 2 shows that the policy of {vm = 0.91, v f = 0.93} has the most significant effect. The energy
structure (G/(F+G)) is increased by 31.26%. In addition, the green energy relative price Pg/Pf increases
by 31.26%. This policy also has a minimum aggregate output cost: gross output Y decreases by only
12.18%, which is the least among the three experiments.

Figure 2. Combination of shocks and policy effects.

The paper finds that the three policy schemes attain the basic target of supply reform. In addition,
they all facilitate a shift to a clean energy structure and technological innovation in the energy sectors.
However, the targets are attained at a policy cost of a decrease in gross output. By comparing the three
experiments, this paper finds that the composite policy in Experiment 3 simultaneously maximizes
the share of green energy and minimizes the decrease in gross output. Subsequent facts (according
to the 2019 Work Report of the Chinese government, deepened supply-side reform and promotion
of the implementation of market-oriented capacity reduction policies in the steel and coal industries
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are supported) also prove that, during the critical period of supply reform, the government of China
should adopt a composite policy of simultaneous reduced production in the upstream and downstream
sectors to optimize the reform process, amplify the results of the reform and ensure quality completion
as scheduled. More results are provided in the Appendices A–C.

5. Conclusions

This paper analyzes the impact of the production capacity removal policy that was implemented
in China in 2015. This paper builds a structural model with four sectors, calibrates the model to mimic
China’s economy and shows that the policy removes excess production capacity at the cost of GDP loss
but simultaneously optimizes the energy structure. The numerical experiments suggest that removing
some production capacity in both the high energy-consuming sector and the fossil energy sector can
achieve the same policy goal at a smaller cost.

This paper abstracts from some interesting and important aspects that could affect the evaluation
of the supply-side reform. For example, the endogenous interest rate could add general equilibrium
effects to the analysis. Industry policy will affect people’s occupational choices as well as innovation
and productivity. All these features can be incorporated into future research.
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Appendix A. A Descriptive Diagram

Figure A1. Descriptive diagram of the production chain.

Appendix B. Computation

The main equations are derived in this text. The final goods producer chooses M and N to
maximize its profit.
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max π
y
t = Yt − Pmt Mt − PntNt

s.t. Yt =

[
δy M

εy−1
εy

t +
(
1− δy

)
N

εy−1
εy

t

] εy
εy−1 (A1)

The first-order condition implies that tax-inclusive prices Pmt and Pnt are functions of the
intermediate goods.

Pmt = δy

δy +
(
1− δy

) Nt

Mt

εy−1
εy

 1
εy−1

(A2)

Pnt =
(
1− δy

) (1− δy
)
+ δy

Mt

Nt

εy−1
εy

 1
εy−1

(A3)

The intermediate goods producers in the perfect competition market use labor L and electricity E
as input factors to maximize profit-taking prices as given below.

max πm = Pmt Mt −ωlmtLmt − PetEmt

s.t. Mt = L1−αm
mt Eαm

mt

(A4)

max πn = PntNt −ωlntLnt − PetEnt

s.t. Nt = L1−αn
nt Eαn

nt

(A5)

The first-order condition shows the relationship between factor price and product price.

ωlmt = (1− αm) Pmt

(
Emt

Lmt

)αm

(A6)

Pet = αmPmt

(
Emt

Lmt

)αm−1
(A7)

ωlnt = (1− αn) Pnt

(
Ent

Lnt

)αn

(A8)

Pet = αnPnt

(
Ent

Lnt

)αn−1
(A9)

The energy producer is monopolistic. It uses fossil and green energy to generate electricity E and
attempts to pursue maximum profits.

max πet = PetEt − Pf tFt − PgtGt

s.t. Et =

[
δeF

εe−1
εe

t + (1− δe) G
εe−1

εe
t

] εe
εe−1

Et = Emt + Ent

(A10)

To derive the first-order condition, the derivation method for the implicit function must be used
because Pet is also a function of Et, which has a CES form of Ft and Gt. This work denotes OMEGA as
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the derivative of Pet with respect to Et and GAMMA1 and GAMMA2 as the derivatives of Et with
respect to Ft and Gt. The first-order condition is shown as (A11) and (A12)

Pf t = (OMEGA× E + Pe)× GAMMA1 (A11)

Pgt = (OMEGA× E + Pe)× GAMMA2 (A12)

The energy producer hires scientists to develop new technologies, which can promote the
efficiency of fossil and green energy generation.

max π f t = Pf tFt −ωs f tS f t −Yf t

s.t. Ft = A f tY
α f
f t

A f t = A f t−1

1 + γ

(
S f t

ρ f

)η (
At−1

A f t−1

)φ


Pf t = (OMEGA× E + Pe)× GAMMA1

(A13)

max πgt = PgtGt −ωsgtSgt −Ygt

s.t. Gt = AgtY
αg
gt

Agt = Agt−1

1 + γ

(
Sgt

ρg

)η
(

At−1

Agt−1

)φ


Pgt = (OMEGA× E + Pe)× GAMMA2

(A14)

The producers of fossil and green energy are also monopolistic. As a result, the derivative of
Pf t with respect to Ft and the derivative of Pgt with respect to Gt must be calculated. The symbols
EPSILON, DELTA, PHI and SIGMA are used for simplicity.

EPSILON1 =
∂Ft

∂S f t
EPSILON2 =

∂Gt

∂Sgt
(A15)

DELTA1 =
∂Ft

∂Yf t
DELTA2 =

∂Gt

∂Ygt
(A16)

PHI1 =
∂Et

∂Ft∂Ft
PHI2 =

∂Et

∂Gt∂Gt
(A17)

SIGMA1 =
∂Pf t

∂Ft
SIGMA2 =

∂Pgt

∂Gt
(A18)

The first-order condition for the energy sector is shown as (A19)–(A22).

ωs f t = EPSILON1×
(

SIGMA1× Ft + Pf t

)
(A19)

1 = DELTA1×
(

SIGMA1× Ft + Pf t

)
(A20)

ωsgt = EPSILON2×
(
SIGMA2× Gt + Pgt

)
(A21)
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1 = DELTA2×
(
SIGMA2× Gt + Pgt

)
(A22)

Appendix C. Results

Table A1. Variable value changes from the BGP to the shock period.

BGP Experiment 1 Experiment 2 Experiment 3

Gross output: Y 0.348 0.305 0.300 0.306
(−12.31%) (−13.83%) (−12.18%)

Fossil energy: F 0.391 0.417 0.420 0.403
(6.72%) (7.56%) (3.28%)

Green energy: G 0.424 0.534 0.513 0.557
(66.36%) (53.67%) (76.09%)

Energy structure: G/(F+G) 0.288 0.478 0.442 0.506
(26.02%) (20.90%) (31.26%)

Energy: E 0.495 0.472 0.431 0.462
(−4.75%) (−13.00%) (−6.78%)

Scientists in industry F: S f 0.006 0.004 0.004 0.005
(−28.23%) (−28.71%) (−18.89%)

Scientists in industry G: Sg 0.004 0.005 0.006 0.005
(28.73%) (39.41%) (18.07%)

Technology of industry F: A f 2.212 2.378 2.377 2.394
(7.48%) (7.44%) (8.21%)

Technology of industry G: Ag 1.818 2.054 2.065 2.038
(13.03%) (13.63%) (12.11%)

Technology of industry G: A 2.038 2.237 2.241 2.239
(9.76%) (9.97%) (9.85%)

Price of industry M: Pm 0.522 0.578 0.572 0.577
(10.79%) (9.54%) (10.50%)

Price of industry F: Pf 0.360 0.394 0.488 0.401
(9.45%) (35.50%) (11.33%)

Price of industry G: Pg 0.423 0.371 0.472 0.356
(−12.12%) (11.73%) (−15.80%)

Relative energy price: Pg/Pf 1.173 0.0.941 0.967 0.887
(−19.71%) (−17.55%) (−24.37%)
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