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Table 1 Evaluation index of ecosystem services system from photovoltaic poverty alleviation
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Table 2 List of survey data and relevant parameters
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Table 3 The list of economic values and economic losses from photovoltaic poverty alleviation project of Yanling County in 2018

Bt ZUHR ditt Bt LA Akt
Type Economic losses/ /i 7t~ Proportion/% Type Economic values/JiJt ~ Proportion/%
T2 54 Land occupation 3.50 33 K EEJ“WJ 90.69 11.38
Power generation grid connected
Az = HERK Production emissions 33.33 315 #E2sRBR Social security 7.31 0.92
@A Construction emissions 244 2.3 247 Module production 626.94 78.66
B4R
JKE37 %% Water and soil loss 64.93 6135 i 11.34 1.42
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S =3
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S
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& it Total 105.11 100 & 1f Total 796.99 100
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Table 4 The first ecological compensation standard scheme for photovoltaic poverty alleviation in Yanling County

s — AR R s AL LIMEBE A
Type Get compensation/Ji 7 Ecologlcal ) Type Proportlgn of ayment Ecolgglcal )
P compensation object undertaking/% compensation//jJG  compensation subject
, o L
TR it . 3.50 A Power generation grid 11.4 11.96 Al
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connected
TN A A s
R 33.33 o2 P AL kg 0.92 0.96 FHEEO
Production emissions Social security
FAEHES 4
RUHH 244 W AL 78.66 82.68 etk dlk
Construction emissions Module production
s AR N .
7Kj:{ﬁ9_i 64.93 PER J\Eﬁﬁﬂ/‘ Operation and 142 150 Jetk gl
Water and soil loss maintenance
AR \ eIt
TR 0.22 PR ENE Science and education 0.51 0.53 EARBUT
Photosynthesis weaken .
publicity
FEAR IR AR
Vegetation 0.70 T Energy saving and 6.96 7.31 AR BURT
deterioration emission reduction
B XJRTv
Windbreak and sand 0.08 0.09 FHEERBURF
fixation
IR 0.07 0.07 PO
Water conservation
it ot it s
105.11 MERT S 100 105.11 A AR
Total Total
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IR T 2018 4E I IRARMLTTARE 3 468.16 J6, TEHIILTT
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Table 5 The second ecological compensation standard scheme for photovoltaic poverty alleviation in Yanling County
0 e M AR B K 7RAH L] STASFME A ABAMETE
Tvpe Get - " A T3t Ecological T\ . Proportion of Payment Ecological
P et compensation//J Ju compensation object P undertaking/% compensation/ /7 JG compensation subject
=] AN 2
TR 350 S Hh 2 fRI 1.04 1.09 R
Land occupation Social security
N p .
A 3333 AR A P HU BT AFFER 88.84 9338 etk
Production emissions Module production
g N .
i L.xﬂFﬁﬁl' . 244 SR E?ﬁ&ﬁ% Operation and L61 169 Jopk ol
Construction emissions maintenance
Ly RHE
7KJ‘/’”“% 64.93 T Science and education 0.57 0.60 FARARBUF
Water and soil loss .
publicity
%ADEJZEH %ﬁEHHF
LA 0.22 A EEARBUT Energy saving and 7.86 8.26 INEENE
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— ) . o Wi
LR E 070 N BRI > Windbreak 0.10 0.10 (RESENEU
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Total : = Total : =
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Table 6 The third ecological compensation standard scheme for
photovoltaic poverty alleviation in Yanling County

WM ARAME REELG] SUTRME AESRME
Sk kil pOES Proportion kil /N
et}
Tvpe Get Ecological of Payment Ecological
P Compensation compensation undertaking compensation compensation
Wy object 1% [JiTG subject
TR G4
Land 3.50 B 3.30 350 MEEBURT
occupation
A B T
Production 3333 7%1§§E§Lﬂﬂ 3150 3333 ekl
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Table 7 Basic situation of photovoltaic poverty alleviation projects in four counties
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Assessment of ecological compensation standards for county-level
photovoltaic poverty alleviation under the background of agricultural
modernization

Liu Chengyu?, Yang Hongming®*, Lai Mingyong®

(1. School of Economics and Management, Changsha University of Science and Technology, Changsha 410114, China; 2. School of
Electrical and Information Engineering, Changsha University of Science and Technology, Changsha 410114, China)

Abstract: Photovoltaic poverty alleviation is an important means to promote agricultural modernization in poor areas. But
rural ecosystem service functions will be influenced by the large-scale construction of photovoltaic power plants in the
underdeveloped regions. The construction of ground photovoltaic power station can provide several benefits including
low-pollution and low-emission power for poor families, inhibits sandstorms formation and enhances surface water resources
by battery panels and brackets. However, the production of modules and the construction of ground photovoltaic power station
will cause energy consumption and emissions, which lead to climate warming and environmental pollution. This study
comprehensively considers the positive and negative effects of the atmosphere, soil, water resources, and nutrient cycling etc.
from photovoltaic poverty alleviation project, uses the ecosystem service payment method to build an ecosystem service index
evaluation system, as well as economic value assessment models of positive impact and economic loss assessment models of
negatively impact. Determine the compensation subject and compensation object according to the “the beneficiaries and
environmental influencers pay, the victims compensated”, three feasible compensation schemes are proposed for the purpose
of making up the economic loss of the compensation object and for the feasible condition that the economic values of
compensation subject are still surplus after paying compensation. By redistributing the economic value in the economic,
environmental and social dimensions obtained by the beneficiaries and environmental influencers, the compensation standard
is determined, and the situation of poverty alleviation after compensation is compared and judged. Taking the ground village
level photovoltaic poverty alleviation power station in Yanling County as an example, the typical county level photovoltaic
poverty alleviation projects in northeast, northwest and southwest areas are selected for verification. The results showed that:
In 2018, the photovoltaic poverty alleviation project in Yanling County had a positive impact economic value of 7.9699
million yuan and a negative impact economic loss of 1.0511 million yuan, and the positive impact was 7.58 times of the
negative impact; Among the 460 participants, the average photovoltaic grid connected income per person was 1 971.59 yuan,
which was far lower than the minimum poverty alleviation standard of 3 468.16 yuan; In the first compensation scheme, the
poor households are both the compensation object and the compensation subject, and the per capita net income of
compensation is only 1 294.09 yuan, which could not get rid of poverty; In the second and third compensation schemes, the
poor households are only the compensation objects and do not pay compensation. The per capita income reaches 3 527.3 yuan,
which is higher than the minimum poverty alleviation standard; Horizontal comparison shows that the three ecological
compensation schemes have helped the poor in the Yanshou County, Shuicheng County and Datong County to increase their
income and get rid of poverty; Longitudinal comparison shows that the effects of ecological compensation in four regions are
the same as in Yanling County, and the second and third compensation schemes enable poor households to obtain more income.
The results show that environmental protection and poverty eradication will be realized in coordination through a good design
of ecological compensation mechanism.

Keywords: photovoltaic; poverty-stricken areas; models; ecological compensation standards; ecological compensation
schemes; agricultural modernization; ecosystem service
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