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Abstract

Energy has laid material foundation for human society during its develop-
ment. Meanwhile, any change of price in the energy industry may influence
social production and people’s life at all levels via an input-output mechanism
under which the change related to energy is surely transmitted to other in-
dustries. The price change thus incurred in all industries may adversely affect
the realization of macroeconomic objective-maintaining prices at a stable
level. It is, therefore, needed to conduct an empirical research related to the
impact of price change in energy industry on that in other industries. Ac-
cording to the data coming from “China’s 2015 Input-Output Extension Ta-
ble (42 Departments)” and four hypothetical basis, this article focuses on four
energy sectors and analyzes how deeply the price change of them, by use of
input-output model, affects that of other industrial products under five con-
ditions where each of their price rises by 10% individually or simultaneously,
and why such an influence occurs. The results show that the price rising of
the energies in question leads to an upward growth in the prices of other in-
dustrial products, especially when their prices go up simultaneously. Besides,
the price increase in the four energy sectors doesn’t influence other industries
in an accumulation form but actually leads to a rollback in some of other in-
dustries. It is recommended to adopt diversified pricing strategies for differ-
ent energy products, thus maximizing the value of each specific energy, and
meanwhile achieving the goals of energy consumption reduction and price
equilibrium.
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1. Introduction

Since energy is understood to have laid foundation materially for human society,
any pricing change in the energy industry may, on the one hand, influence social
production and people’s life at all levels, and on the other hand is closely con-
nected with industrial development via an input-output mechanism. All in all,
the price change in energy industry may bring about that in other industries, and
ultimately influence the realization of macroeconomic objective of maintaining
prices at a stable level. Changes in energy prices are both directly reflected in the
consumer price index (CPI) through the channels of means of subsistence, and
indirectly on the producer price index (PPI) with the rise in raw materials and
manufacturing elements [1]. As China’s energy price mechanism has not yet
fully marketed, it is especially complex for this study.

That is, in terms of energy prices, some of energy-resource products cannot
fully reflect their value, which not only causes waste of resources, but also ad-
versely affects adjustment of national economy. In 2015, China’s government
proposed the promotion of energy production and consumption revolution, and
also that the energy price is to be decided by the market. To sum up, the contra-
diction existing in the energy industry in terms of supply and demand, together
with severe environmental pollution, is attributed to energy price.

Based on data from “China’s 2015 Input-Output Extension Table (42 De-
partments)” and four hypothetical conditions, this article highlights four energy
sectors and analyzes how deeply the price change of them, by use of in-
put-output model, affects that of other industrial products under five conditions
where each of their price rises by 10% individually or simultaneously, and why
such an influence occurs. In this sense, this study may empower energy industry

and other industries as well either in theory or in practice.

2. Literature Review

The issues concerning energy pricing have been discussed widely by many scho-
lars from abroad. Hotelling (1931) [2] proposed so-called Hotelling, an exhaust
resource model, and thus pioneered the study of oil-price fluctuation mechan-
ism. The amount of study focusing on oil pricing has risen increasingly after two
worldwide oil crisis. American scholars Arrow and Chang (1982) [3], starting
from the uncertainty of resource stocks, fully analyzed the situation where oil
price changes not in conformity with Hotelling model using the mathematical
method concerning optimal control of uncertainty. Hamilton (1983) [4], Bur-
bidge, and Harrison (1984) [5] explained the impact of oil price changes on the
economic cycle using the vector auto-regressive method. However, Adelman
(1993) [6] didn’t accept the model of exhaustible resources but proposed that oil
prices are not determined by the Hotelling model. In spite of all the conflicting
opinions, the Hotelling model has been practically applied as one of analytical
standards. Lee and Ni (2002) [7] pointed out that almost no correlation existed

between the decline in output caused by rising oil prices and the oil intensity of
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various industries when analyzing the impact of crude oil price shocks on the
supply and demand of various industries in the US manufacturing industry.
Jiménez-Rodriguez (2005) [8] studied the dynamic impact of crude oil price
shocks on manufacturing industries in six OECD countries, providing evidence
for whether oil shock effects vary in different industries.

The research conducted by China’s scholars didn’t boom until the earlier 21*
century. Their research, mainly based on CGE and input-output models, is
mainly focused on energy price formation mechanisms and the relationship be-
tween energy prices and economic growth rather than between energy prices
and other industry prices. Typically, Zeping (2007) [9] explored the impact of
crude oil prices on China’s total price level based on the input-output method.
Furthermore, Boging Lin (2008) [10] and other scholars identified that the in-
crease in energy price may lead to tightness of industries at different levels, and
further to the changes of their structure using the CGE model. They (2009) [1]
deepened their study later by using the input-output price impact model on the
assumption that the energy prices were under control or out of control. As
shown in the simulation conducted to test whether the rise in energy prices
would lead to the same trend of general prices, price controlling would result in
conduction of energy prices to a general extent. Zeping Ren (2012) [11] studied
the influence of energy price fluctuation on the price system and the diversity
thus occurred based on an improved input-output price model. The results
demonstrated the facts that the impact on the upstream price is greater than on
the downstream price, that the impact on the production fields is greater than on
the consumer sectors, and that the impact on the enterprises is greater than on
the residents’ consumption. Wei Wang and other scholars (2012) [12], using the
input-output model, figure out the impact caused by fluctuation of coal prices
on various sectors and/or industries, and further measured the direct consump-
tion coefficient and complete consumption coefficient in terms of coal con-
sumed by all sectors involved in national economy. The analysis results show
that any change in coal price will influence the production and supply sectors of
electricity and heat most greatly. For example, if the coal price rises by 10%, the
price of any product coming from these sectors will increase by 1.79%. Jun Yang
and other scholars (2012) [13] constructed an input-output price model that was
then used to explain the impact of coal price changes on other industries. As
shown, it is the heavy chemical sectors included in China’s secondary industry
that has been greatly influenced by the change of coal prices with a high-level
sensitivity, different from China’s primary and tertiary industries that are influ-
enced weakly. Xin Zhang and other scholars (2013) [14], referring to the in-
put-output price model, measured the impact the increase in China’s fossil
energy price on prices of products manufactured by other industrial sectors.
Huaming Zhang and other scholars (2013) [15] conducted an empirical analysis
of the influence mechanism of four energy industries on their related industries

in prices based on four assumption using the input-output price model, and then
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discussed the quantitative relationship of price-conducting chains. The research
shows that the influence level varies with energy, even forming a spiral between
some sectors. Xiaohua Xu (2014) [16] explored the input-output relationship
between the coal industry and every sector of the national economy, followed by
the conclusion that an increase in coal price will surely influence the prices of
other products without exception, which indicates that changes in coal prices
not only affected coal-related industries but all walks of national economy.
Yongda He (2017) [17] simulated the impact of price volatility of international
natural gas on residents’ living and industrial structure under different scenarios
after having designing an imperfect-competition CGE model.

Although both the CGE model and the input-output model are similarly ef-
fective when used to analyze price problems, the former, compared with the lat-
ter, is related with higher requirements for data, more complicated modeling
construction, and higher cost incurred. The input-output model, however, is in a
good position to avoid errors that occur in CGE model when balancing the so-
cial accounting matrix and calibration parameters, though it takes no account of
nonlinear relationship between economic variables and some equilibrium prob-
lems of the market. In addition, there exists an extremely complicated relation-
ship between various sectors because the products are consumed or provided
each other during a manufacturing process. When the price of a certain product
changes, it will inevitably affect the cost of products in other sectors, thus affect-
ing the prices of these products. Owing to complexity of this chain relationship,
the input-output model is currently utilized as a better way to work out the inte-

raction between them [18].

3. Theoretical Model

Owing to the complexity of pricing issues, it is needed to establish a reasonable
price system by fully exerting the economic leverage of prices, addressing the
problems occurred in calculation in ration to prices’ formation and their mutual
influence. The input-output price model [19] [20] [21] is, therefore, the only ef-
fective tool that could be used to determine the impact of a reasonable price sys-

tem on price adjustment.

3.1. Price Formula

Given a uniform production tax net and operating surplus ratio for each type of
commodity, the price for each can be worked out by using the input-output
model. Since the columns listed in the input-output table reflect the value for-
mation of the products in each department, that is, the formation and composi-
tion of the product prices in practice, the price formulal [19] [20] [21] is thus
expressed as follows.

Price formula:
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which is represented by a matrix shown below.

P=A"P+V +M ()
P=(1-4") (V7 + 1) 3)

In the formula, A denotes direct the consumption coefficient matrix for each
department, V' the column vector of labor consumption coefficient for each
department, M the column vector of net production tax and operating surplus
ratio for each department, and P the equilibrium price column vector when the

supply of and demand for the products are equal.

3.2. The Impact of Product Price Change in One Sector on That in
Other Sectors

In the process of being manufactured, products are mutually consumed or sup-
plied to each other, resulting in a complex chain-like relationship in which the
price of the products in one sector might influence that in other sectors when it
goes up or down. So far, the input-output model has been used as an ideal me-
thod in price calculation.

The mutual influence caused by price change is measured by using the in-
put-output model based on the following assumptions.

1) The price change of the affected products is caused by the change in cost of
materials, regardless of the impact of changes in labor compensation and net
production tax.

2) The measures that enterprises will take to reduce consumption if the price
of materials and energy rises are not included.

3) The price change in supply and demand is not considered.

4) The change in depreciation of fixed assets is not considered.

Note that the above assumptions keep the generality. Assume the price of
products in Sector n varies with a range of Ap,, then the price of products in

Sector j( j=1,2,---,n) will change accordingly as follows.
Apj =i1:ai/.Api (j:1,2,~~-,n) (4)
or
Apj—il:a,.jAp[:O (j=12,---,n) (5)

where AP, and AP, denotes the price variation index of Sector 7and Sector j,
respectively. Besides, a;
put-output table. Equation (5) is expanded as

AR =a; AR +a, AP, +---+ an—l,lAI)n—l +a, AP,

AP, = a,AB +a, AP, +---+ an—l,ZAP + an,zAPL (6)

n—1
AP AP +a,, AP

n-1 n,n—1 n

represents the direct consumption factor in an in-

= aLHAP, + aZ,,HAP2 +-ta

n—1,n—-1

After transposing terms, we learn
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AR =a; AR +a, AP, +.“+an—1,lA])n—l +an,1APn
AP, = a,AB +a,, AP, +---+ an—l,ZARz—l + an,ZAPn (7)
AP _ =a,, AR +a,, AP, +--+a AP_ +a,, AP,

n—l,n-1 n n,n-1
Equation (5) is expressed by a matrix as
AP—A"AP=0
namely,
A(1-4")AP=0 8)

Equation (7) is expressed by a matrix as

anl AP]
a AP,
r'lz APn = (1/1—1 - Ar-rr—l ) : : (9)
a AP

n,n-1

According to Equation (7), a formula is obtained as follows to explain how
much the price will increase from Sector 1 to Sector (n—1) when the the price

in Sector nrises by AP, .

A1)1 anl
A 47| a
I:Jz = |:([nfl - Anfl ) l :| }:12 Apn (10)
Apn—l an,n—l

In Equation (9), 4, denotes the original n-order direct consumption coef-
ficient matrix in the input-output table. After Row n and Column 2 being re-
moved away, the remains represent the (n—1)-order transpose matrix of direct
consumption coefficient. And in Equation (10),
anl

a

" |Ap, denotes the situation how a price increase of AP, in Sector n
n,n—1
directly affects that in Sector 1 to (n—1) separately through calculTation of di-
rect consumption coefficient. Being multiplied by [(IH -4, )_1} , its direct

and indirect effects on prices in other sectors are obtained accordingly.

3.3. The Impact of Product Price Change in Two or More Sectors
on that in Other Sectors

1) The formula for calculating the impact of price adjustment in two sectors

It can be derived from Formula (5) as follows.

Ay Ay AR
a,_ a, AP,
" AP + ;2 AF, :(In-z_AnT-z) ;2 (11)
an—l,n—Z an,n—2 APn—2

After the items being moved, it becomes
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Ap, a, 14 a,

A 4T a, a, Ap
P :[(lnfz—Anfz)lJ P {p"‘} (12)
: : : Ap,

AplFZ anfl,an an,n72

2) The formula for measuring the impact of price adjustment in & sectors

The formula can be obtained in the same way as follows.

Apl Apn—kH
Ap L Qg1 7 Ay Ap
GaE [( I, —4,,) } 5 : el (1)
Apn_k anfkﬂ,nfk e an,nfk Apn

4. Data Source

The authors employed the data from “China’s 2015 Input-Output Extension Ta-
ble (42 Departments)”, and in accordance with standardized names in the in-
put-output table selected four energy sectors of China’s coal mining products
(No. 02), oil and natural gas mining products (No. 03), petroleum, coking prod-
ucts and nuclear fuel processed products (No. 11), and electricity, hot gas, gas
production and supply (No. 25-26). In this study, the MATLAB software was
used to explain how deeply the price variation influence other industries under
five conditions where each price of the four sectors rises by 10% individually and

jointly at the same time.

5. Empirical Research

When using the input-output price model, it is necessary to obtain the direct
consumption coefficient, the complete consumption coefficient, and the Leontief
inverse matrix of the input-output table [19] [20] [21], which are calculated as

follows.

5.1. The Direct Consumption Coefficient

The direct consumption coefficient (also known as the input coefficient), de-
noted by a; (i, j= 1,2,---,n) , referring to the value of the goods or services pro-
vided by Sector 7 but directly consumed by the total output per unit in Sector j
during the process of production and operation. The direct consumption coefti-
cient of each product (or industry) department is expressed in the form of either
a direct consumption coefficient table or a direct consumption coefficient ma-
trix, often denoted by A.

The direct consumption coefficient is obtained when X, the total input of
product/sector department j, divides x,, the value of the goods or services of-
fered by Sector 7and directly consumed by the department in question, with the

formula shown below.

a:X_l// (lajzlazaan) (14)
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5.2. The Complete Consumption Coefficient

The complete consumption coefficient, often denoted by b, (i,j=12,--,n),
refers to the sum of direct consumption and indirect consumption of the goods
and services supplied by Sector 7 when one unit of final use comes from Sector .
The complete consumption coefficient matrix B can be calculated based on the

direct consumption coefficient matrix A, shownas B = (I - A)71 -1I.

5.3. Leontief Inverse Matrix

In the complete consumption coefficient matrix B=(/ —A)fl —1I, the matrix
(1- A)_1 is called Leontief inverse matrix, represented by B, in which the item

b;(i,j=1,2,---,n) is called Leontief inverse matrix coefficient, indicating the

total demand for Sector 7 when each unit of final use is added in Sector /.

5.4. The Empirical Research

The price changes of fossil energy are then measured by MATLAB software and
the input-output price model following the analysis of direct consumption coef-
ficient, complete consumption coefficient, and Leontief inverse matrix. The im-
pact of an 10% price increase in Coal mining products (No. 02) on the prices of
other industries are shown in Table 1.

Seen from Table 1, when the price of coal mining products (No. 02) increases,
the prices of other sectors will then go up after being transmitted and influenced,
which causes so-called cost-driven price rise. Among all sectors involved in
Chinese national economy, a 10% price increase in the coal mining products in-
fluences the prices of other industries at different levels. Among them, the one
that is influenced most greatly is the production and supply of electricity, heat
and gas (2.06%), followed by the petroleum, coking products and nuclear fuel
processed products (0.92%), the metal smelting and calendering products (0.87%),
the non-metallic mineral products (0.73%), the chemical products (0.59%), and
the real estate products (0.05%), with a mean of 0.36%.

In addition, it is derived that if the price of coal mining products (No. 02) ris-
es by 20% and 30% separately, the price of other products will go up 2 to 3 times
greater than that when it rises by 10%, and so on.

The impact of a 10% price increase in oil and gas extraction products (No. 03)
on the prices of other sectors are shown in Table 2.

It can be learned from Table 2 that if the price of the oil and gas extraction
products (No. 03) increases, the prices of other sectors will then go up after be-
ing transmitted and influenced owing to the input and output relations between
manufacturing sectors , which results in so-called cost-driven price rise. Among
all sectors involved in Chinese national economy, a 10% increase in product
prices of the oil and gas extraction products influences those of other sectors
differently, of which the one that is affected most greatly comes from the petro-
leum, coking products and nuclear fuel processed products (4.46%), followed in

sequence by the production and supply of electricity, heat and gas (0.84%), the
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Table 1. The impact of an increase of 10% in prices of the coal mining products (No. 02) on other industrial products.

Variati Variati
Ranking Sector No. ariation Ranking Sector No. ariation
Range Range
Production and supply of Communication equipment,
1 lectricity. heat and 25 -26 2.06% 22 computers and other 20 0.26%
electricity, heat and gas . .
¥ & electronic equipment
Petroleum, coking products
Wood processed products
2 and nuclear fuel processed 11 0.92% 23 P . produ 9 0.26%
Juct and furniture
products
3 Metal smelting and 14 0.87% 24 Transportation, warehousing 30 0.25%
calendering products e and postal services o
Non-metallic mineral .
4 duct 13 0.73% 25 Textile 7 0.23%
products
5 Chemical products 12 0.59% 26 Leasing and business services 35 0.20%
Water, environmental and
6 Metal products 15 0.56% 27 . . 37 0.20%
public facilities management
Scientific research and
7 Metal mining products 4 0.48% 28 . X 36 0.19%
technical services
Textile clothing, shoes and
8 Wasted products or materials 23 0.48% 29 hats, leather down and its 8 0.18%
products
Production and supply Resident services, repairs
9 27 0.46% 30 . 38 0.15%
of water and other services
Other manufactured
10 products 22 0.46% 31 Food and tobacco 6 0.13%
rodu
Information transfer,
Electrical machinery and ! K .
11 R X 19 0.45% 32 software and information 32 0.12%
equipmen
P technology services
Agriculture, forestry, animal
12 Buildings 28 0.42% 33 husbandry and fishery 1 0.12%
products and services
13 Non-metallic minerals and 5 . a4 Culture, sports and m 0.11%
B . ()
other mining products ’ entertainment
14 General equipment 16 0.39% 35 Accommodation and dining 31 0.10%
Paper printing & cultural, Public administration,
15 educational, and sporting 10 0.37% 36 social security and social 42 0.10%
goods organization
16 Professional equipment 17 0.36% 37 Wholesale and Retail 29 0.08%
Repair of metal products, .
17 . k 24 0.34% 38 Finance 33 0.06%
machinery and equipment
Oil and tracti
18 ! sn tgas extraction 3 0.33% 39 Education 39 0.06%
products
19 Transportation equipment 18 0.31% 40 Real estate 34 0.05%
20 Instruments 21 0.27%
Mean 0.36%
21 Health & social work 40 0.27%

Data source: arranged and measured in accordance with China’s 2015 input-output extension table (42 departments).
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Table 2. The impact of an increase of 10% in prices of the oil and gas extraction products (No. 03) on other industrial products.

. Variation . Variation
Ranking Sector No. Ranking Sector No.
Range Range
1 Petroleum, coking products and 1 £.46% ” Scientific research and 36 0.26%
nuclear fuel processed products R technical services o
Production and supply of .
2 lectricity. heat and 25 -26 0.84% 23 Coal mining products 2 0.26%
electricity, heat and gas
Wood d product:
3 Chemical products 12 0.66% 24 o0 pIiOCCSS& products 9 0.25%
and furniture
Metal i d Communication equipment,
etal smelting an
4 lenderi & duct 14 0.62% 25 computers and other 20 0.25%
calendering products
&P electronic equipment
Transportation, warehousing
5 d tal . 30 0.60% 26 Instruments 21 0.25%
and postal services
6 Metal mining products 4 0.46% 27 Textile 7 0.22%
; Non-metallic minerals and 5 0.46% 28 Water, environmental and 37 0.22%
other mining products o public facilities management e
Textile clothing, shoes and
8 Non-metallic mineral products 13 0.46% 29 hats, leather down and its 8 0.18%
products
Agriculture, forestry, animal
9 Metal products 15 0.42% 30 husbandry and fishery 1 0.16%
products and services
10 Wasted products or materials 23 0.42% 31 Food and tobacco 6 0.15%
Electrical hi d Resident ices, i
1 ec. rical machinery an 19 0.37% 0 esiden serv1c.es repairs 38 0.15%
equipment and other services
Public administration,
12 Buildings 28 0.37% 33 social security and social 42 0.15%
organization
Culture, sports and
13 Leasing and business services 35 0.36% 34 . P 41 0.13%
entertainment
Information transfer,
14 General Equipment 16 0.33% 35 software and information 32 0.12%
technology services
15 Professional equipment 17 0.31% 36 Wholesale and Retail 29 0.11%
16 Other manufactured products 22 0.31% 37 Accommodation and dining 31 0.11%
Paper printing and cultural and .
17 X . 10 0.30% 38 Finance 33 0.08%
educational sporting goods
18 Health and social work 40 0.29% 39 Education 39 0.07%
19 Transportation equipment 18 0.28% 40 Real estate 34 0.06%
M , hi
20 et'al products .mac l.nery and 24 0.28%
equipment repair services Mean 0.40%
21 Water production and supply 27 0.28%

Data source: arranged and measured in accordance with China’s 2015 input-output extension table (42 departments).
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chemical products (0.66%), the metal smelting and calendering products (0.62%),
the transportation, warehousing and postal services (0.60%), and the real estate
products (0.06%), with a mean of 0.40%.

The impact of an 10% price increase in petroleum, coking products and nuc-
lear fuel processed products (11) on the prices of other industries are shown in
Table 3.

It is concluded that when the price of the petroleum, coking products and
nuclear fuel processed products (No. 11) increases, the prices of other sectors
will then go up after being transmitted and influenced owing to the input and
output relations between manufacturing sectors, which leads to so-called cost-
driven price rise. Among all sectors involved in Chinese national economy, the
price increase of 10% in petroleum, coking products and nuclear fuel processed
products has different impact on the product prices in other sectors. The one
ranked the first is the transportation services, followed in sequence by the ware-
housing and postal services (1.27%), the chemical products (1.22%), the metal
smelting and calendering products (1.21%), the oil and gas extraction products
(1.18%), the non-metallic minerals and other mining products (0.88), and the
real estate (0.12%) products. Besides, the mean is shown as 0.56%.

The impact of an 10% price increase in production and supply of electricity,
heat and gas (No. 25-26) on the prices of other industries are shown in Table 4.

As can be seen from Table 4, when the price of the electricity, hot gas, gas
production and supply (No. 25-26) increases, the prices of other sectors will then
go up after being transmitted and influenced owing to the input and output rela-
tions between manufacturing sectors , which leads to so-called cost-driven price
rise. There is a big gap in the impact of 10% increase in prices of the electricity,
hot gas, gas production and supply on product prices in different sectors, with a
mean of 0.70%. Among them, the water production and supply (1.87%) is influ-
enced most deeply, followed in sequence by the metal smelting and calendering
products (1.33%), the metal mining products (1.46%), the metal products
(1.33%), the non-metallic mineral products (1.13%), and the educational prod-
ucts (0.14%).

The impact of a 10% joint increase in the prices of four sectors, including the
coal mining products (No. 02), the oil and gas extraction products (No. 03), the
petroleum, coking products and nuclear fuel processed products (No. 11), and
the production and supply of electricity, heat and gas (No. 25-26) on the prices
of other industries are shown in Table 5.

It can be seen from Table 5 that when the prices of the four energy sectors in-
creases at the same time, the prices of other sectors will then go up after being
transmitted and influenced owing to the input and output relations between
manufacturing sectors, which leads to so-called cost-driven price rise. Of all
sectors covered in Chinese national economy, a 10% joint increase in prices of
the four energy sectors at the same time has a big different impact on the price of

products in other sectors, with a mean reaching 1.24%, of which the metal
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Table 3. The impact of an increase of 10% in prices of the petroleum, coking products and nuclear fuel processed products (No.

11) on other industrial products.

Ranking

10

11

12

13

14

15
16

17

18

19
20

21

Sector

Transportation, warehousing and
postal services

Chemical products

Metal smelting and calendering
products

Oil and gas extraction products

Non-metallic minerals and other
mining products

Non-metallic mineral products

Metal mining products

Production and supply of
electricity, heat and gas

Wasted products or materials

Metal products

Leasing and business services
Electrical machinery and

equipment

Buildings

General Equipment

Professional equipment

Other manufactured products

Paper printing and cultural and
educational sporting goods

Scientific research and
technical services

Transportation equipment

Health and social work

Metal products, machinery and
equipment repair services

No.

30

12

14

13

25-2

23

15

35

19

28

16

17
22

10

36

18
40

24

Variation

Range

1.27%

1.22%

1.21%

1.18%

0.88%

0.88%
0.86%

0.80%

0.79%

0.77%

0.74%

0.71%

0.71%

0.62%

0.59%
0.59%

0.56%

0.56%

0.54%
0.54%

0.52%

Ranking

22

23

24

25

26

27
28

29

30

31

32

33

34

35

36
37

38

39

40

Sector

Instruments

Coal mining products

Wood processed products and
furniture

Communication equipment,
computers and other electronic
equipment

Water, environmental and
public facilities management

Textile

Water production and supply

Textile clothing, shoes and hats,
leather down and its products

Agriculture, forestry, animal
husbandry and fishery products
and services

Public administration, social
security and social organization

Food and tobacco

Resident services, repairs and
other services

Culture, sports and
entertainment

Information transfer, software
and information technology

services

Accommodation and dining

Wholesale and Retail

Finance

Education

Real estate

Mean

21

20

37

27

42

38

41

32

31
29

33

39

34

Variation
Range

0.48%

0.47%

0.47%

0.47%

0.42%

0.40%
0.40%

0.34%

0.31%

0.30%

0.29%

0.29%

0.25%

0.23%

0.22%
0.21%

0.16%

0.14%

0.12%

0.56%

Data source: arranged and measured in accordance with China’s 2015 input-output extension table (42 Departments).
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Table 4. The impact of an increase of 10% in prices of the electricity, hot gas, gas production and supply (No. 25-26) on other

industrial products.

Ranking

10

11

12

13

14

15

16

17

18

19

20

21

Sector

Water production and supply

Metal smelting and calendering
products

Metal mining products

Metal products

Non-metallic mineral products

Wasted products or materials

Non-metallic minerals and
other mining products

Chemical products

Petroleum, coking products and
nuclear fuel processed products

Coal mining products
Electrical machinery and
equipment

General Equipment

Oil and gas extraction products
Buildings

Metal products, machinery and
equipment repair services

Professional equipment

Paper printing and cultural and
educational sporting goods

Transportation equipment
Other manufactured products

Wood processed products
and furniture

Communication equipment,
computers and other electronic
equipment

No.

14

15

13

23

12

19

16

28

24

17

10

18

22

20

Variation
Range

1.87%

1.64%

1.46%

1.33%

1.13%

1.10%

1.07%

1.07%

1.00%

0.96%

0.93%

0.89%

0.87%

0.84%

0.81%

0.80%

0.75%

0.69%

0.67%

0.63%

0.60%

Ranking

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

Sector

Instruments

Transportation, warehousing
and postal services

Textile

Water, environmental and
public facilities management

Health and social work

Textile clothing, shoes and hats,
leather down and its products

Leasing and business services

Scientific research and technical

services

Resident services, repairs and
other services

Food and tobacco

Information transfer, software and
information technology services

Agriculture, forestry, animal
husbandry and fishery
products and services

Accommodation and dining
Culture, sports and entertainment

Public administration, social
security and social organization

Wholesale and Retail

Real estate

Finance

Education

Mean

21

30

37

40

35

36

38

32

31

41

42

29

34

33

39

Variation
Range

0.60%

0.59%

0.57%

0.52%

0.52%

0.43%

0.42%

0.41%

0.38%

0.30%

0.30%

0.27%

0.27%

0.27%

0.24%

0.22%

0.15%

0.14%

0.14%

0.70%

Data source: arranged and measured in accordance with China’s 2015 input-output extension table (42 departments).
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Table 5. The impact of a simultaneous increase of 10% in prices of the four sectors on other industrial products.

. Variation . Variation
Ranking Sector No. Ranking Sector No.
Range Range
Metal smelti d calenderi
1 ed SEne g and calendering 14 3.03% 20 Health and social work 40 1.11%
products
2 Chemical products 12 2.41% 21 Instruments 21 1.10%
Communication equipment,
3 Metal mining products 4 2.26% 22 computers and other electronic 20 1.08%
equipment
4 Non-metallic mineral products 13 2.26% 23 Textile 7 0.98%
Scientific research and technical
5 Metal products 15 2.15% 24 . 36 0.96%
services
Water, environmental and public
6 Water production and supply 27 2.15% 25 . v publl 37 0.93%
facilities management
; Non-metallic minerals and 5 1.94% 26 Textile clothing, shoes and hats, 8 0.78%
other mining products o leather down and its products ER
Resident services, repairs and
8 Wasted products or materials 23 1.93% 27 Rk P 38 0.66%
other services
Transportation, warehousin,
9 h P - & 30 1.74% 28 Food and tobacco 6 0.58%
and postal services
Blectrical machinery and Agriculture, forestry, animal
10 . ¢ 19 1.71% 29 husbandry and fishery products 1 0.57%
equipmen
qwip and services
e Information transfer, software and
11 Buildings 28 1.61% 30 K K . 32 0.53%
information technology services
. Public administration, social security
12 General Equipment 16 1.55% 31 R L 42 0.52%
and social organization
13 Professional equipment 17 1.42% 32 Culture, sports and entertainment 41 0.51%
14 Other manufactured products 22 1.42% 33 Accommodation and dining 31 0.47%
Paper printing and cultural and
15 dp tI,’ L R 10 1.38% 34 Wholesale and Retail 29 041%
educational sporting goods
Metal products, machinery and .
16 . X X 24 1.35% 35 Finance 33 0.29%
equipment repair services
17 Transportation equipment 18 1.26% 36 Education 39 0.27%
18 Leasing and business services 35 1.13% 37 Real estate 34 0.26%
Wood processed products and
19 9 1.12% Mean 1.24%

furniture

Data source: arranged and measured in accordance with China’s 2015 input-output extension table (42 Departments).

smelting and calendering products (3.03%) are ranked No. 1, followed by the
chemical products (2.41%), the metal mining products (2.26%), the non-metallic
mineral products (2.26%), the non-metallic mineral products (2.15%), and the

real estate products (0.26%).
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6. Results Analysis

The empirical results demonstrate that the rise in energy prices may drive up
prices of other industrial products. The reason lies in the fact that an increase in
energy products will be transmitted to products in other sectors during the
manufacturing process following the input-and-output rule, which surely leads
to a cost-driven price rise. Especially, when several kinds are bounded altogether
in price rise, a pulling effect on other industry prices will be generated promi-
nently.

More precisely, a 10% increase in the prices of coal products (No. 02) led to
the same trend in prices of other sectors at an average range of 0.36%. Among
them, the impact on the production and supply of electricity, heat and gas was
the largest (2.06%), with a change of over 1.14 percentage points more than that
of the second-ranked petroleum, coking products and nuclear fuel processed
products (0.92%). A 10% increase in the prices of oil and gas extraction products
(No. 03) led to the same trend in prices of other sectors at an average range of
0.40%. Among them, the impact on the petroleum, coking products and nuclear
fuel processed products was the largest (4.46%), with a change of about 3.62%
more than that of the second-ranked production and supply of electricity, heat
and gas (0.84%). A 10% increase in the prices of Petroleum, coking products and
nuclear fuel processed products (No. 11) led to the same trend in prices of other
sectors at an average range of 0.56%. Among them, the impact on the transpor-
tation, warehousing and postal services was the largest (1.27%), with a change of
about 0.05% more than that of the second-ranked chemistry products (1.22%). A
10% increase in the prices of Electricity, hot gas, gas production and supply (No.
25 - 26) led to the same trend in prices of other sectors at an average range of
0.70%. Among them, the impact on the water production and supply was the
largest (1.87%), with a change of about 0.54% more than that of the second-
ranked metal smelting and calendering products (1.33%).

In fact, the impact of price increase in the four energy sectors on the prices of
other industries is not simply a summation, but may result in a price decline,
which will not occur when only a single sector is involved. The reason is that the
input-output price model does not take into account the effects of demand and
conduction factors, but assumes that the input coefficients in the production
function are fixed, and that no substitution relationship exists between products.
Therefore, when the prices of the four energy sectors change simultaneously, the
price increase does not exactly equal the sum of the change in the four energy
sectors, which is adjusted internally by the input-output price model. Compared
with other energy products, the increase in coal prices has the least impact on
the prices of other industrial products, indicating that China’s dependence on
coal is gradually decreasing.

So far, China has witnessed a dramatic demand for a variety of energy with
the rapid growth of economy. The coal and petroleum energy industries, how-

ever, have suffered from overcapacity in a certain degree since China’s economy
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stepped into a new normal stage. What’s worse, improper energy pricing has
become a bottle restricting industrial development. The price of some energy
resource products cannot fully reflect its value, which not only causes waste of
resources, but prevent economic regulation. It is the transitional stage where
China’s energy price is no longer totally decided by the government, but actually
by the market gradually. In a word, changes in energy prices will influence both
the energy industry and other industries by altering energy consumption struc-
ture, energy production methods and consumption patterns, thereby empower-
ing energy markets in China and even around the world.

In this case, individual pricing measures are suggested to tailor each energy
product in the way of maximizing its own value, in hopes of bringing down

energy consumption and thereby achieving equilibrium prices.
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