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Abstract: At present, there are serious environmental problems caused by global warming, primarily resulting from the
interaction of industrial fossil fuel emissions and Land-Use and Land-Cover Change (LUCC). According to IPCC reports,
the industrial sector is the most important source of fossil fuel consumption, which accounts for 78.75% of the carbon
emission to the atmosphere. In China, the annual growth rate of carbon emissions from fossil fuel combustion has been 5.2%
since 1978, and the future growth trend is difficult to reverse. Moreover, a lack of ecological security in the implementation

of the cultivated land balance policy, the principle of “occupying one up one”, can easily lead local governments to
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incorrectly understand infinite cultivated land reserve resources. Thus, to explore how natural resources, industrial
development, and restricted cultivated land protection policies affect the ecological pressure of industrial carbon emission in
different cities, the present study uses Dongying and Binzhou as examples. Both cities, located in the Yellow River delta,
were used to research the ecological pressure of industrial carbon emission based on the Net Primary Productivity Model
(NPPM) ; the elastic coefficient model was applied to analyze changes of influencing factors from 2005 to 2014; and
finally, the potential of low-carbon sustainable development using the scene simulation method was measured. Net Primary
Productivity (NPP) is employed as a common indicator of biological productivity and the Net Primary Productivity Model
(NPPM) can illustrate the interaction between carbon emissions and land carbon sequestration. The following conclusions
were reached: (1) carbon emissions and carbon emission intensities of Dongying were significantly higher than that of
Binzhou, and the ecological footprint of carbon emissions annually increased by 12.79 and 6.16%, respectively. This is
related to the difference of industrial development between the two cities. (2) After analyzing the results of the elastic
coefficient model, we found the combination of critical factors of the industrial carbon emission ecological footprint of
Dongying changed from a “cultivated land-land urbanization rate-energy structure coefficient” to “cultivated land-population
size-energy structure coefficient” to “cultivated land-population size-the proportion of the second industry” from 2005—
2008 to 2008—2011 and 2011—2014; that of Binzhou remained a “population size-land urbanization rate-energy structure
coefficient” from 2005 to 2014. (3) Through the situational simulation analysis until 2020, we found that under the
baseline scenario, the carbon emission ecological deficit of Binzhou was approximately ten times than that of Dongying;
under the low carbon scenario, that of Binzhou was only 2.6 times that of Dongying. Regarding the emission reduction
potential (the distance between the carbon emission ecological deficit under the baseline scenario and low carbon scenario) ,
the potential of Binzhou was significantly higher than that of Dongying. However, the low carbon scenario of Binzhou is at
the expense of a serious slowdown from 20.6 to 6.5% in industry GDP, which needs to forcibly eliminate high energy-
consuming enterprises, and economic growth mainly relies on the completion of the third industry. Therefore, there is a very
high demand for the readjustment of the industrial structure. Regarding Dongying, the low carbon scenario needs to improve

the energy use efficiency by double, and ensure the restoration of large numbers of “carbon sink” resources.

Key Words: Net Primary Productivity Model; ecological footprint; influencing factors; elastic coefficient; industrial

carbon emission; scene simulation
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Table 1 The referenced table of carbon emissions coefficients
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coefficient coefficient
standard coal standard coal

5 Raw coal 0.7143 0.7559 IR Coke 0.9714 0.8550
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Table 5 The series 1% inhibiting factor factors of EEF
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FTBURE 43 MR R 2, W T AR B i A A5 2 30 24 AR AT 3 1 T S R K e e 9y 2
BDIRFRARE LA, RS, i AESR 70 B TR, P EN AR E R 2.6 5, PR 51
SEPRAREL SR A= MR AR | AR PR B DR IRk T A 2SR 45 22 TR K RE RS A A5 T R LA e | XS
Z IR E PR EERAR S &, S WCHE W TR BN R T AR (R ORI 17 e 2 A M A Tl
GDP H K LB B 20.6% BRI E] 6.5% AAAT , 75 B X Tl & RSt Al A% 0 45 i 555 i, 5 1 Y YK s AR E
i, B R FEAREE S = S8 B, XL B SRAR B, PRI N BT S e AR 2R R O =X I R
BB AR FR i ARl Tolk & e B Be e g nl i 9 btk . A DHE R R S IS IR M 8 T R, X T
YT SR DAL NS RIRBE Uh A R IR 2 1 . X ARCE I & (AR 5 ) S8 B ERKs BE UR R FH AR 12
e, BRI I BRI B SR TR A N AR 2 AR A R I I Tl T A B 55 R
B b, ST YRR B V0P 40— B R E R ER R A 5 Ak, 7641 AR K E 1T RITTZ A

4 gy

AR SCR B T30 A 7 3 R R HE I A 25 2 308 T 2 RNtk R B0 A7 s, % R A BT 1 4R 38 R M 9 T
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JEE I F SRR RS BT o BN AL T, B O R e LS A IR R AR S A b R A2 2] B
P BOR SR ZUSE R
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AR R Tk A8 278 UK, B S 8 Tl AR 31 % 8 S48 5 AT Tolk TR, i N Tolk Ak % J 4k
TRHIH B, Tl AR 177 ok 3 FARRCR R, F AR

(4) 3 SRS HT 2020 AEZRE N AR ER & RV 7 kB, FEUE RV AR P RIS SR BN 2R B R
For AR E T 10 45 A0 2.6 A% SR BHE” WO R NI = T AR E  (E R X AP IR S LU 1Y T
Ak GDP 34K IR BE 20.6% BRFEH 6.5% MACHY, 5 2 St AF 5 7™ 4% 18 Tk A A5 Tl HE it , XoF 7= Ml 25 4] 1] B
FEERITE R EERAR R, XTAE 5, AR 7% 0 S A A2 RE VA BCR 3 = — £, BB LRI K g T 2L
“CORIL BRIRIIK B S

YT UL EWFSEEEE R AR B RN “ 9 HE” WS R SRR 1 DA 22 5k

MARE S, — 7 TN A SE B B L (R M) BRI F AR AE S R AR HSRE ST
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