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Abstract — Low-carbon M&A is a new mode of merger acquisition in the construction of ecological global development, and its 
eco-efficiency evaluation is suitable for academic treatment. By establishing a Data Envelopment Analysis, DEA, model, we first 
analyze the eco-efficiency and optimization strategies of low-carbon M&A. The study empirical findings show: i) overall, the major 
eco-efficiency of low-carbon M&A has greatly improved, and ii) a small number of low carbon acquisition samples even reached 
the DEA effectively, but iii) eco-efficiency of a small number of low-carbon M&A samples decreased. In reality, for both 
government-led and private-led M&A there exist significant differences in interest, and thus its eco-efficiency are also different 
significantly. The eco-efficiency of state-owned enterprises is better than private enterprises and tend to be stable, while the 
ecological efficiency of the private enterprises is little. Low-carbon M&A strategy of the private enterprise is more embodied as a 
short-term behavior. Low-carbon M&A and the construction of ecological civilization is a long process of development. 
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I. INTRODUCTION 

Mergers and acquisitions (hereinafter M&A) is the 
eternal theme of capital market. M&A and reorganization 
have been constantly taken place in current Chinese M&A 
market, overseas M&A is still in the ascendant, subject 
M&A demonstrates its obvious characteristics of the times, 
M&A process of marketalization quickens, and Chinese 
capital market has thus entered into a new era of 
M&A.M&A has become an important means for China to 
optimize the industrial structure and for listed companies to 
become bigger and stronger. Therefore, study of M&A 
performance has also become a hot topic of academic 
circles. Scholars at home and abroad have made deep studies 
on whether M&A can improve corporate performance and 
enhance efficiency of resource reallocation, but consistent 
conclusion has not been drawn, and some Chinese scholars 
have even drawn paradox of M&A performance. It can be 
learned that research background of existing research 
literature is M&A performance evaluation system based on 
extensive economic development model of China, which 
goes against requirements of the established low-carbon 
economic development and new energy strategy. At present, 
China is turning its extensive economic growth featured by 
high consumption, high emission and low technical content 
to low-carbon development road with the characteristics of 
energy saving, emission reduction and enhancement of 
capability of independent innovation. With the 
implementation of low-carbon economic development 
policy in China, M&A efficiency in line with original 
standard will be greatly discounted in low-carbon economic 
era, and original M&A efficiency evaluation standard has 
been out of application. Discussion of enterprise low-carbon 
M&A under the background of new energy strategy will 
initiate a new field of M&A study. Therefore, low-carbon 

M&A under new energy strategy endows M&A definition 
with new connotation, and ecological efficiency evaluation 
of new low-carbon M&A model deserves more expectation. 
However, there is no literature about low-carbon M&A 
efficiency evaluation, and this paper will make an attempt to 
stop such gap.   

Structure arrangement of this paper is as follows: (1) 
discussion of new model of low-carbon M&A under new 
energy strategy; (2)analysis of low-carbon M&A ecological 
efficiency under new energy strategy;(3) low-carbon M&A 
ecological benefits evaluation DEA model setting; （4）
empirical analysis process and result analysis;(5) study 
conclusion. 

II. NEW LOW-CARBON M&A MODEL FROM THE PERSPECTIVE 
OF ECOLOGICAL CIVILIZATION 

Under the background of new energy construction, 
great changes will take place in connotation of enterprise 
M&A, enterprises are confronted with an increasingly 
serious carbon emission and energy constraint, and 
low-carbon M&A based on integration of low-carbon 
technology, in pursuit of ecological synergistic effect and 
enhancement of ecological civilization construction will 
become a new model of M&A market and gradually become 
the mainstream. Low-carbon M&A is a new M&A model in 
low-carbon economic transition, whose core concept and 
value standard are demonstrated in conforming to 
requirements of ecological civilization and low-carbon 
economic development, boosting low-carbon green 
development, and propelling energy production and 
consumption revolution. Green technological progress 
featured by energy saving, carbon emission reduction and 
making best use of production factors works as principal line 
of ecological civilization construction, energy input and 
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carbon emission are efficiently decreased by low-carbon 
M&A and integration of enterprises, M&A oriented to 
ecological civilization are increasingly concentrated on those 
industries and enterprises who save more energy, reduce 
more carbon emission and make quicker technology 
progress, and value and ecological benefits of M&A sides 
are constantly increased to realize improvement and Pareto 
optimality of resource allocation efficiency. Therefore, 
low-carbon M&A from the perspective of ecological 
civilization endows M&A definition with new connotation, 
and great changes will also take place in M&A motivations 
and models, which immensely propels the development of 
low-carbon economy and the process of ecological 
civilization construction. Hence, low-carbon M&A model 
and its efficiency evaluation under the background of 
ecological civilization become a new worthy topic in 
academia [1].    

III.AN ANALYSIS OF ECOLOGICAL EFFICIENCY OF 
LOW-CARBON M&A 

Paramount feature of low-carbon M&A is reflected in 
its pursuit of ecological benefits. Ecological benefits and 
economic benefits interact as both cause and effect. 
Extensive economic development model unilaterally pursues 
the economic benefits, which does harm to ecological 
benefits, causes excessive consumption of natural resources, 
damages ecological environment and makes macroeconomic 
benefits hard to sustain. Therefore, only by maintaining 
ecological balance, which means that intensive economic 
development model is realized while economic benefits and 
ecological benefits are pursued meanwhile, can we realize 
harmonious development of economy, society and nature.     

Therefore, ecological benefits lies in measurement 
contrast of actual input and output. If less resources and 
energy are consumed in production activities, more products 
and services are produced to meet the needs of social life of 
human beings, and damage to environment is minimized, 
production activities of enterprises are assumed to realize 
optimal configuration of resources and harmonious 
unification of economic benefits and ecological benefits. 
Some Chinese scholars have made preliminary researches on 
ecological benefits. For example, WANG Jinnan assumed 
that ecological efficiency was a concept of technology and 
management, which focused on enhancement of productivity 
of energy and materials input to its utmost to lower resource 
consumption and pollutant discharge of unit product[2].NIU 
Miaomiao considered that ecological benefits referred to 
comprehensive ability of an ecological economic system in  
pursuit of economic, social and environmental benefits at the 
price of certain resources input and ecological 
environment[3]. CHU Dajian and ZHU Yuan assumed that 
ecological benefits was the ratio between value quantity of 
economic and social development(namely total GDP)and 
physical quantity of resources and environment 
consumption, which showed decoupling indicators of 
economic growth and environmental stress and was an 
important indicator of national green competitiveness[4]. 
Organization for Economic Cooperation and Development 

put forward the classical definition of overseas measurement 
of ecological efficiency in 1998, utilizing ration of input and 
output to measure the efficiency of ecological resources in 
satisfying the requirements of social production activities of 
human beings, shown as following formula: V represents 
ultimate value of products and services of total social 
production while EI stands for influence of energy and 
environmental pollution etc. on ecological environment. 
Low-carbon M&A under the background of ecological 
civilization with an eye to pursuit of ecological benefits and 
environmental protection is also applied to assess ecological 
benefits created by low-carbon M&A in accordance with the 
classical definition of ecological efficiency put forward by 
OECD. If less resources and energy are consumed in 
production activities, more products and services are 
produced to meet the needs of social life of human beings, 
and damage to environment is minimized, production 
activities of enterprises are assumed to realize optimal 
configuration of resources and harmonious unification of 
economic benefits and ecological benefits.  

IV. DEA MODEL SETTING FOR ECOLOGICAL BENEFITS 
EVALUATION OF LOW-CARBON M&A 

Data Envelopment Analysis, DEA, is a kind of 
efficiency evaluation method widely used in the world, 
which is also called Non-parametric Method or Farrell 
Effective Analytical Method. Theoretical framework of 
DEA is based on Envelopment Thought put forward by 
M.J.Farrell (1957), and later Charnes A. and W.W. Cooper, 
two American operational research experts, as well as 
professor Rhodes put forward CCR model in 1978, a 
non-parametric analysis method to evaluate relative 
efficiency of Decision Making Unit(DMU)with multi-term 
input and output. Currently, the most representative DEA 
models include CCR model and BCC model. The paper will 
adopt CCR model to evaluate ecological efficiency of 
low-carbon M&A. Improvement on research model of 
EhsanFeroz (2002) will extend the limiting condition of 
measurement models with valid and invalid degree to avoid 
the disadvantage that performance values of many relative 
valid decision units and relative invalid decision units are all 
0.Furthermore,such model can strengthen the judgment on 
efficiency of relative efficient points and unavailability of 
relative null points, realize input value of relative efficient 
points no more than input value of other combined points 
and its output value no less than output value of other 
combined points; as for relative null point, its input value is 
no less than input value of other combined points while its 
output value is no more than output value of other combined 
points. Therefore, such model can overcome the 
disadvantage that most performance values are 0, and more 
efficiently measure the ecological efficiency of low-carbon 
M&A.   

V. EMPIRICAL ANALYSIS PROCESS AND RESULTS ANALYSIS 

A. Data processing and variable setting 
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The paper takes state-owned and private listed 
companies with low-carbon M&A as research objects, 
makes analysis of ecological benefits of low-carbon M&A, 
and conducts a discussion of discriminative features in 
low-carbon M&A ecological efficiency of state-owned and 
private listed companies to fully demonstrate improvement 
situation of low-carbon M&A efficiency against the 
background of current ecological civilization construction. 
The paper takes listed companies with low-carbon M&A in 
2010 as samples and selects financial data and data in energy 
consumption and environmental pollution from 2009 to 
2013, of which financial data comes from CSMAR database 
of Shenzhen GTA and data in energy consumption and 
environmental pollution comes from release of listed 
companies such as Environmental Report, Annual Report, 
Corporate Social Responsibility Report and Sustainable 
Development Report, seen in http://www.cninfo.com.cn/ and 
other corporate websites. 

B. Input indicators  

The selected input indicators are energy consumption 
and carbon emission as well as input of capital and labor. 
There are no official statistical data in energy consumption 
and CO2 of listed companies in China, so the result comes 
from comprehensive improvement of various relevant 
reports released by listed companies. Energy consumption 
adopts input o major energy such as coal, crude oil and gas 
annually consumed by listed companies, represented by ten 
thousand tons per year. Estimation of carbon emission for 
various companies is conducted by multiplication of 
consumption of coal, crude oil and gas with corresponding 
carbon emission factor. Capital input is represented by 
annual aggregate investment of listed companies and capital 
input is replaced by total operational cost in view of data 
availability. Labor input can be calculated by annual mean 
number of employees (ten thousand persons). However, 
listed companies usually do not release the number of 
employees which have a direct influence on enterprise scale 

and total assets. In view of data availability, total assets are 
adopted as input indicator to investigate improvement of 
resources allocation efficiency before and after M&A of 
listed companies.   

C. Output indicators.  

Output indicators of ecological benefits mainly reflect 
economic value of low-carbon and services created by listed 
companies after implementation of low-carbon M&A 
strategy, so the paper selects total profit and main business 
income released by annual reports of listed companies as 
output indicators.   

Based on above-mentioned DEA model, the paper 
makes a comparable analysis of comprehensive scores of 
annual M&A performances before and after low-carbon 
M&A of samples. Meanwhile, in view of many factors 
maybe influencing performance in the year of low-carbon 
M&A, to clearly measure the change of M&A performance, 
low-carbon performance in the year when M&A was 
implemented is put aside. A comparison is made in mean 
value of ecological benefits of two years before low-carbon 
M&A and three years after M&A to build DEA difference 
evaluation model for evaluation of low-carbon M&A 
performances [5], and a further discussion is made in 
improvement of ecological efficiency of low-carbon M&A, 
which is innovative to some degree.   

D. Empirical process and results analysis.  

Ecological efficiency of low-carbon M&A lies in the 
investigation that whether CO2 is controlled, energy saving 
and emission reduction are obviously improved and 
environmental efficiency is enhanced after low-carbon 
M&A. Therefore, DEA model oriented by minimal CO2 
emission is selected among DEA models, and data 
envelopment analysis is made on low-carbon M&A data, 
shown as Table 1 and Table 2.  

 

TABLE 1 LOW-CARBON M&A ECOLOGICAL EFFICIENCY DEA RESULT OF STATED-OWNED ENTERPRISES 

DMU 2008 2009 2010 2011 2012 2013 DMU 2008 2009 2010 2011 2012 2013 

000021 1.000  0.873  0.911  0.832  0.893  0.771  000933 0.921  0.895  0.889  0.906  0.871  0.886  

000024 1.000  1.000  1.000  1.000  1.000  1.000  000937 1.000  0.990  0.963  0.981  0.897  0.941  

000028 0.985  1.000  0.846  0.789  0.866  0.802  000958 0.415  0.295  0.752  0.482  0.514  0.625  

000039 1.000  0.883  1.000  1.000  0.927  0.878  000959 0.979  0.905  0.905  0.709  0.918  0.711  

000060 0.980  0.851  0.823  0.867  0.780  0.838  000962 0.569  0.600  0.674  0.639  0.622  0.677  

000301 0.663  1.000  0.720  0.757  1.000  0.968  000968 0.827  0.787  0.776  0.683  0.609  0.651  

000401 0.951  0.861  1.000  0.851  0.797  0.777  000993 0.640  0.676  0.740  0.658  0.671  0.716  

000425 0.613  0.976  1.000  1.000  1.000  0.891  002092 0.648  0.701  1.000  0.724  0.713  0.770  

000651 1.000  0.994  0.943  1.000  1.000  1.000  002128 0.758  0.900  1.000  0.859  0.875  0.992  

000680 0.821  0.819  0.860  0.796  0.718  0.763  002155 0.558  0.659  0.698  0.705  0.722  0.789  

000692 0.508  0.627  0.641  0.642  0.625  0.685  002162 0.552  0.591  1.000  1.000  0.512  0.613  

000717 0.842  0.857  0.833  0.805  0.712  0.836  002221 0.518  0.639  0.630  0.598  0.673  0.761  

000725 0.788  0.676  0.975  0.798  1.000  1.000  600011 1.000  1.000  1.000  1.000  1.000  1.000  

000729 0.885  0.881  1.000  0.970  0.770  0.913  600019 1.000  1.000  1.000  1.000  1.000  1.000  
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000758 0.727  0.763  0.733  0.834  0.795  0.837  600126 0.875  0.881  0.853  0.844  0.736  0.766  

000761 0.954  0.891  0.927  0.929  0.902  0.860  600231 0.863  0.846  0.830  0.774  0.713  0.799  

000768 1.000  0.826  0.914  0.703  0.754  0.849  600409 0.705  0.706  0.734  0.761  0.729  0.847  

000778 0.941  0.950  0.940  0.944  0.910  0.866  600448 0.518  0.536  1.000  1.000  1.000  0.832  

000797 0.588  0.811  0.713  0.708  1.000  0.778  600578 0.603  0.671  0.717  0.712  1.000  1.000  

000839 0.676  0.701  0.728  0.753  0.856  0.941  600688 1.000  0.954  0.940  0.952  1.000  0.883  

000878 0.833  0.898  0.892  0.906  0.883  0.877  600822 0.939  0.923  0.905  0.947  0.918  0.890  

000915 0.645  0.786  0.898  0.828  0.966  1.000  600982 0.536  0.630  0.692  0.639  0.663  0.692  

000930 0.594  0.682  0.798  0.870  0.691  0.791         

 

TABLE 2 LOW-CARBON M&A ECOLOGICAL EFFICIENCY DEA RESULT OF PRIVATE ENTERPRISES 

DMU 2008 2009 2010 2011 2012 2013 DMU 2008 2009 2010 2011 2012 2013 

000046 1.000  1.000  1.000  1.000  1.000  1.000  002084 0.526  0.600  0.647  0.793  0.622  0.697  

000063 1.000  0.972  0.929  1.000  0.858  0.833  002093 0.686  1.000  1.000  0.742  0.747  1.000  

000534 0.751  0.713  0.939  1.000  1.000  0.893  002102 0.545  0.611  0.550  0.473  0.548  0.850  

000626 0.845  0.859  0.844  0.871  0.847  0.851  002121 1.000  0.746  0.821  0.646  0.645  0.857  

000635 1.000  0.637  0.654  0.951  0.611  1.000  002122 0.737  0.808  0.883  0.718  0.715  1.000  

000848 0.566  0.831  0.716  0.681  0.717  0.822  002141 0.525  0.605  0.781  0.598  0.631  0.674  

000869 0.851  1.000  1.000  1.000  1.000  1.000  002153 0.838  0.878  1.000  1.000  1.000  0.883  

000893 0.488  0.798  0.730  0.656  0.703  0.817  002161 1.000  0.824  1.000  1.000  1.000  0.821  

002001 1.000  1.000  1.000  0.913  0.916  1.000  002174 0.563  0.634  0.667  0.686  0.646  0.648  

002003 0.596  0.723  0.759  0.682  0.696  0.811  002203 0.835  0.784  0.767  0.739  0.730  0.829  

002008 0.558  0.615  0.691  0.646  0.699  0.753  002229 1.000  0.890  1.000  0.732  0.730  1.000  

002042 0.418  0.715  0.733  0.683  0.657  0.774  002233 0.624  0.713  0.866  0.729  0.659  0.983  

002062 0.708  0.813  0.756  0.675  0.779  0.764  600261 0.553  0.625  0.724  0.620  0.633  0.715  

002063 0.947  1.000  0.931  1.000  1.000  1.000  600503 0.587  1.000  1.000  0.694  0.714  0.762  

002075 0.396  0.177  0.837  0.801  0.730  0.810  600807 0.672  0.358  0.790  0.845  0.777  0.741  

002078 0.783  0.828  0.811  0.714  0.725  0.917  600857 0.522  0.606  0.640  0.612  0.640  0.695  

 
It can be seen from Table 1 and Table 2 that ecological 

efficiency is enhanced in a short term as a whole after 
state-owned and primate listed companies implemented 
low-carbon M&A, but with a limited scale. Improvement on 
their ecological efficiency can be sustainable in a long-term 
period and ecological efficiency will gradually be weakened, 
without obvious improvement for most of samples, which 
demonstrates that current low-carbon M&A only exerts a 
short-term regulating influence on ecological efficiency, 
lack of long-term internal motivation, with very limited 
facilitation for energy saving and emission reduction. 
Meanwhile, we find out that significant difference exists in 

ecological efficiency after state-owned enterprises and 
private listed companies implemented low-carbon M&A, 
with higher ecological efficiency of state-owned enterprises 
than private listed companies thanks to stricter low-carbon 
transform of state-owned enterprises, which conforms with 
our exp 

In order to further investigate structural difference 
features of ecological efficiency for both, the paper makes a 
further analysis of low-carbon M&A ecological efficiency in 
terms of valid number of low-carbon DEA and average 
performance of low-carbon M&A ecological efficiency, 
shown as Table 3 and Table 4. 

 
TABLE 3 DISTRIBUTION OF MEAN VALUE IN VALID PERFORMANCE OF LOW-CARBON M&A ECOLOGICAL EFFICIENCY OF 

STATE-OWNED ENTERPRISES 
time 2008 2009 2010 2011 2012 2013 
mean value of low-carbon M&A 
performance 

0.787 0.809 0.862 0.826 0.827 0.839 

valid number of DEA 9 5 11 8 11 7 
 number of samples 45 45 45 45 45 45 
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TABLE 4 DISTRIBUTION OF MEAN VALUE IN VALID PERFORMANCE OF LOW-CARBON M&A ECOLOGICAL EFFICIENCY OF PRIVATE 
COMPANIES 

time 2008 2009 2010 2011 2012 2013 
mean value of low-carbon M&A 
performance 

0.722 0.761 0.827 0.778 0.762 0.850 

valid number of DEA 7 6 8 7 6 8 
number of samples 32 32 32 32 32 32 

 
Table 3 and Table 4 reveal comprehensive technical 

efficiency and valid distribution of DEA of listed companies 
after state-owned enterprises and primate companies 
implemented low-carbon M&A. Data shows mean value of 
ecological efficiency of state-owned enterprises and private 
companies improves to some degree, with obvious 
short-term performance improvement and mild long-term 
performance improvement, ecological performance of 0.862 
and 0.827 respectively in the M&A year (2010), and 
ecological efficiency of state-owned enterprises higher that 
private companies. Valid number of DEA of state-owned 
enterprises and private companies were 11 and 8 
respectively in the M&A year, and decreased progressively 
until it tended to be stable, with mean value of 9.25 and 7.25 
respectively, accounting for 20.6% and 22.6% of their own 

samples respectively, which further demonstrates that 
ecological efficiency has not been greatly enhanced after 
low-carbon M&A of state-owned enterprises and private 
companies against the background of ecological civilization 
construction, and the follow-up should be improved. 

Meanwhile, in view of many factors maybe influencing 
performance in the year of low-carbon M&A, to clearly 
measure the change of M&A performance, low-carbon 
performance in the year when M&A was implemented is put 
aside. A comparison is made in mean value of ecological 
benefits of two years before low-carbon M&A and three 
years after M&A to build DEA difference evaluation model 
for evaluation of low-carbon M&A ecological efficiency of 
stated-owned enterprises and private companies, shown as 
Table 5 and Table 6.  

 

TABLE 5 LOW-CARBON M&A ECOLOGICAL EFFICIENCY DEA DIFFERENCE EVALUATION MODEL RESULT OF STATED-OWNED 

ENTERPRISES 

  S2011-S2009 S2011-S2008 S2012-S2009 S2012-S2008 S2013-S2009 S2013-S2008 S1-S2 
mean value of DEA difference 
valuation 

0.017 
 

0.039 
 

0.018 
 

0.040 
 

0.030 
 

0.052 
 

0.033 
 

valid increase number of DEA 3 -1 6 2 2 -2 2 
number of samples 45 45 45 45 45 45 45 

Note: S represents low-carbon M&A ecological efficiency DEA value, S2011-S2009 represents two years of relevant DEA difference values, S1-S2 

represents difference evaluation value of DEA mean value for three years after M&A and two years before M&A.  

 

TABLE 6 LOW-CARBON M&A ECOLOGICAL EFFICIENCY DEA DIFFERENCE EVALUATION MODEL RESULT OF PRIVATE COMPANIES 

  S2011-S2009 S2011-S2008 S2012-S2009 S2012-S2008 S2013-S2009 S2013-S2008 S1-S2 

mean value of DEA difference 
valuation 

0.017 
 

0.056 
 

0.001 
 

0.039 
 

0.089 
 

0.128 
 

0.055 
 

valid increase number of DEA 1 0 0 -1 2 1 1 
number of samples 32 32 32 32 32 32 32 

Note: S represents low-carbon M&A ecological efficiency DEA value, S2011-S2009 represents two years of relevant 
DEA difference values, S1-S2 represents difference evaluation value of DEA mean value for three years after M&A 
and two years before M&A.  

 

Table 5 and Table 6 show low-carbon M&A ecological 
performance DEA difference evaluation results of 
state-owned enterprises and primate companies. Analytical 
results more clearly indicate that mean value of difference 
scores for state-owned enterprises and private companies are 
0.033 and 0.055 respectively before and after M&A, valid 
average number of DEA is 2 and 1 respectively, regardless 
of influence of complex factors in the M&A year, which 
means that value added of ecological performance is not 
high after M&A, with limited improvement. In terms of 
variation tendency, ecological efficiency of state-owned 

enterprises tends to be basically stable while ecological 
efficiency of private companies presents a tendency of first 
increase and later gradual decrease, which demonstrates that 
private companies have more unstable ecological efficiency 
and low-carbon M&A is mainly shown as a short-term 
behavior of private companies. It also further proves that 
structural differences exist in ecological efficiency in terms 
of low-carbon M&A of state-owned enterprises and private 
companies against the background of current ecological 
civilization construction. 
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Enterprises with different forms of property 
demonstrate different M&A motivations in low-carbon 
M&A activities, and state-owned enterprises and private 
companies are far from similar in forms of property, so 
differences also exist in their ecological efficiency. 
Enterprises can be classified as state-owned holding 
company and private holding company in reality in 
accordance with their actual controllers, both of which 
demonstrate different motivations and pursuing goals in 
low-carbon M&A. Under the dominance of current 
ecological civilization, government agencies will strictly 
require state-owned enterprises to transform economic 
growth model, pursue and realize the integration of 
economic development, social development and ecological 
civilization progress. Therefore, state-owned listed 
companies has the ability and responsibility to further carry  
out concept of ecological civilization, actively implement 
low-carbon M&A strategy, conscientiously undertake the 
responsibility of energy saving and emission reduction, fully 
integrate existing low-carbon resources, forcefully conduct 
R&D of new low-carbon technology, and assume the main 
force of ecological civilization construction. Hence, 
implementation of low-carbon M&A of state-owned 
enterprises will greatly improve ecological environment, 
enhance ecological efficiency, and promote harmonious 
unification of economic benefits, social benefits and 
ecological benefits. However, private companies tend to 
pursue profit maximization, conduct many production and 
operation activities insistent with ecological civilization 
construction, lack of internal motivation for low-carbon 
technology and product development, with insufficient 
low-carbon M&A enthusiasm, scarce capacity of energy 
saving and emission reduction, serious CO2 emission and 
enormously damaged environment, maybe doing harm to 
social benefits[6] and ecological benefits while realizing their 
own economic benefits, so it will be very difficult to 
enhance ecological efficiency.   

VI. RESEARCH CONCLUSION 

Low-carbon M&A is a new M&A model appearing in 
ecological civilization construction, whose ecological 
efficiency draws a lot of attention in academic circles. The 
paper makes an analysis of ecological efficiency 
improvement for the first time based on DEA model after 
state-owned enterprises and private listed companies 
implemented low-carbon M&A. An empirical research 
shows that ecological efficiency of most low-carbon M&A 
companies is greatly improved in general, a small amount of 
low-carbon M&A samples even realize DEA efficiency, but 

a small fraction of low-carbon M&A samples decreased 
their ecological efficiency on the contrary. With the 
promotion of low-carbon M&A, an increasing number of 
listed companies will adopt low-carbon M&A strategy for 
transformation to enhance low-carbon core competitiveness, 
but in reality government dominated M&A and private 
person dominated M&A are obviously different in benefits 
orientation, so structural differences also exist in low-carbon 
ecological efficiency of state-owned enterprises and private 
companies against the background of ecological civilization 
construction. Ecological efficiency of state-owned 
enterprises is much better than that of private companies and 
tends to be stable while ecological efficiency of private 
companies is unstable and low-carbon M&A strategy of 
private enterprises is more demonstrated as a kind of 
short-term behavior. 
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