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Status quo and hotspots of natural capital research based on bibliometrics
WANG Geng ", CHANG Chang,SHI Yonghui
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Abstract: With the acceleration of global economic growth, the rate of people’s constant demand for the ecological
environment exceeds that at which the ecological environment can provide services or resources. Thus, the global ecological
environment is deteriorating. In order to inform people of the importance of the various services that ecosystems provide to
humans, the value of ecosystem services, known as the natural capital, is extremely important. It is necessary to understand
the current status quo and hotspots of current research on natural capital in order to facilitate further research on the topic.
In this study, literature on natural capital from the Web of Science database was used the data source. This study uses
bibliometrics to analyze the quantitative changes in the literature over the years, identify the main research forces and high-
yield authors in the world, and explore the current research status. Then, Bibexcel software was used to obtain a co-word
matrix of high-frequency keywords, and UCINET and NetDraw were imported to form the co-occurrence network view and
cluster the keywords. The research shows that (1) the amount of natural capital literature is generally on the rise, and
research can be roughly divided into three stages: germination development, accelerated development, and mature
development. There are different emphases in the different research stages. (2) From the perspective of research strength,
the influence of developed countries is obviously stronger than that of developing countries, and the United States is in a
leading position. China has had a late start to this field; its influence is small, and international cooperation needs to be
strengthened. (3) According to the co-word analysis, the valuation of ecosystem services and sustainable development are
the current research hotspots; (4) By cluster analysis, the high-frequency keywords are divided into four categories: the
vulnerability and adaptation of the ecosystem, capital economy and natural resources, ecosystem services, and capital

economic management. According to the analysis results, this study speculates five possible tendencies for natural capital
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research ; studies on valued ecosystem services, the InVEST model, development of green economy and its transformation,
studies on different and small scale areas, and dynamic studies based on mathematics models. In addition, China still needs
to improve its research capabilities, strengthen international cooperation, and increase its influence on research related to

natural capital.

Key Words: bibliometrics; natural capital ; research status quo; research hotspots
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5 0 B AT A 2 A S AR AP BOR 9 5 ) B
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Wt B SR R BARIR S s A R AR R A AR B AR HI A 9 3L 3K “ natural capital” B “ nature capital ” 15
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Fig.2 The increasing periods according to annual numbers

Fig.1 Annual numbers of natural capital literature

2.1.2 FEWFFREZE M X 50T

K2 H A 3920 J SCHROR A 109 MNEISK/HBIX, 1 FACR L | B0 & SCim FERT 20 19 FE 5K/ b X 5 & SO

AN 1,
*1 BRAXNMEXZE 20 WER/MHXEZER
Table 1 The top 20 countries of published literature related to natural capital
P R/ T RIS L/ % ST IR h 185
Countries Number of articles Proportion of articles Total cited frequency h-index
At Total 3820 100.00 70873 107
JH USA 1142 29.18 36936 86
Yoi% 2% England 517 13.21 14348 61
HE * Peoples R China 272 6.95 2189 22
RAKHNT. Australia 259 6.62 5120 32
JEK Canada 233 5.95 4237 35
B Ttaly 172 4.39 2152 27
[ Germany 164 4.19 3285 28
¥ [# France 154 3.94 2429 27
faf 2% Netherlands 149 3.81 11525 34
FUHEA Spain 124 3.17 1551 19
R dE * South Africa 108 2.76 1426 21
Fii it Sweden 103 2.63 3079 26
ENJEE * India 89 2.27 1143 16
B O J¢ i * Romania 83 2.12 117 5
JRHE 2% Scotland 83 2.12 1503 20
%% Hr = Russia 73 1.87 152 7
[ P4 + Brazil 72 1.84 814 16
Hit+ Switzerland 69 1.76 1715 31
H 7 Japan 68 1.74 558 13
BV 2% New Zealand 68 1.74 1050 18
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Fig.3 The annual numbers of top 20 countries of published literature
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RE S AE T AEE A Z B SMESERBAIN R Z  GENE) 1z, (3) WEE - EHE LTS, H 5
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WRTF 18 MR 1 59 Mgk 3, R 3 TLLAE H, HAR AR (natural capital ) FE23 %8748 (social capital ) |
etk (sustainability) A RS S5 (ecosystem services ) | 1] £F4E & J#& (sustainable development) F1 A 71 % 4%
(human capital ) H ISR EE L | & HAREADF R AU A5 #1405, HHE (China) \FF3FE (South Africa) 1 A
i) I, BT Y AT DL GO BT B R RS X R £

K2 BAAAXBMEAIERT 10 FEERTER

Table 2 The authors who have more than 10 published literature related to natural capital

= (=5 BIH/ KSR H % TIEIR h 551
Nationality Author Number of articles Proportion of articles  Total cited frequency h-index
ESE| Costanza R 26 0.66 9325 20
ESH| Aronson J 19 0.49 402 10
XH Polasky S 14 0.36 1375 9
BRA Ulgiati S 14 0.36 243 8
K Bryan B A 12 0.31 564 8
| Daily G C 11 0.28 1742 8
ESH| Moore J] W 11 0.28 291 6
S| Wackernagel M 11 0.28 1386 10
ZEIS Blignaut J N 10 0.26 184 6
TR FI Crossman N D 10 0.26 375 8
T gL Folke C 10 0.26 985 9
| Pretty J 10 0.26 938 8
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Fig.4 High-yield authors partnership netview
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PRI 1 SCH B AR BEAH IS i 73 B9 =SB B, F1)H Bibexcel 4353 4 U Bir B SCHR 9 5 AT 20 A7 09 5
WROCHETA AN 4, Forbi 27 & BB BTk 684 Fi , inidt & R B 1758 Ji , MUK ER Be 1478 J . thak 4 T LA
Fili, (1) #E & %A (social capital ) FF2EVE (sustainability ) 5 7] :4% & & (sustainable development ) FAA5 K — B
JERT S AL, RVERE R BT B B AR GBI IR G 5 4t 23 DR AR I R S 8 5 AT R R RO F AR
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Table 3 High-frequency key words of natural capital researches
B BSiari B BSiati B K]
Frequency Key words Frequency Key words Frequency Key words
379 natural capital 32 livelihoods 21 valuation
248 social capital 30 innovation 21 South Africa
202 sustainability 28 governance 20 economics
198 ecosystem services 28 environmental accounting 20 GIS
149 sustainable development 27 political economy 20 green economy
109 human capital 27 nature 20 fisheries
70 economic growth 26 critical natural capital 19 resource curse
62 intellectual capital 26 vulnerability 19 social networks
60 climate change 26 poverty 18 knowledge management
54 environment 24 economic development 18 risk
53 conservation 24 ecological economics 18 capital structure
52 resilience 24 policy 18 venture capital
52 biodiversity 24 emergy 18 food security
51 capital 24 adaptation 18 cultural capital
51 natural resources 22 land use 18 remote sensing
51 China 22 growth 18 gender
38 agriculture 22 entrepreneurship 18 Bourdieu
36 ecological footprint 22 development 18 productivity
33 natural resource management 22 capitalism 18 globalization
32 education 21 natural gas
x4 BARARTREHRLHIFURERT 20 fp9 KR
Table 4 The top 20 frequency key words in every period of natural capital researches
TR R TR iR TR R
IvARE High-frequency B Ivdz2 High-frequency B i Fp High-frequency Uit
Order key words frequency|| Order key words frequency|| Order  key words frequency
(WAZF R EL) I %2 e i B (KRBT EL)
1 natural capital 51 1 natural capital 153 1 natural capital 156
2 sustainability 30 2 social capital 107 2 ecosystem services 105
3 sustainable development 28 3 sustainability 102 3 social capital 90
4 social capital 26 4 ecosystem services 81 4 sustainable development 56
5 economic growth 12 5 sustainable development 64 5 sustainability 53
6 environment 10 6 human capital 49 6 human capital 46
7 critical natural capital 8 7 intellectual capital 32 7 economic growth 36
7 ecological economics 8 8 resilience 28 8 intellectual capital 27
7 natural resources 8 8 climate change 28 8 climate change 27
10 agriculture 6 10 biodiversity 26 10 China 23
10 ecosystem services 6 11 capital 25 11 capital 21
10 biodiversity 6 12 environment 24 11 conservation 21
13 economics 5 12 economic growth 24 13 biodiversity 18
14 human capital 4 12 conservation 24 13 resilience 18
14 fisheries 4 12 natural resources 24 15 natural resources 17
14 resilience 4 16  ecological footprint 23 16 green economy 16
14 environmental sustainability 4 16  China 23 17 political economy 15
14 environmental accounting 4 18  natural resource management 19 17 environment 15
14 discounting 4 18  agriculture 19 19 capitalism 14
14 investment 4 20  livelihoods 18 20 nature 13
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JRE B BE AT ] — P BRI AN 22 (HX B I — B 52 07 1) A 5 R Y & e s ), vl DAt — 4858, (5)
H1E ( China ) 3X — SRR AEIX 3 BB AW i, A8 LU AR S S8 B sl 30 F X i 5 45 2, 38 1
ORI G A A A ] FAF 9 BT Ak X, DRI B o [ 1 AR AR 5 AR 1 A SRR IR R, R i
R | TF A R AR, B AN (EAREE RS, InVEST AL (InVEST) 1F R S B iR H B 4 Wk H A AE
AR BB AH TR R R R B AESR 4 b P — DR ST 4 8 SR T IR, P 25 i IR 7
3.0LL I, UL H AR AR AT ST Hh InVEST B %5 S 58 3k
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STy ) 2 [B] Y OC R T R K ORI LR B0 £ B AT T ARER 1Y Uy 1) A KRR R . AR SCFITH Bibexcel
B2 3 WY 59 AN BRI A A 59x 59 Y LTRIFR RS | TR A R 5 A 25 A AT 3K 1 Ucinet & NetDraw H, 75 21 @ 450
K] A B R 28 R PR B S

productivity

social networks %I‘CSOUFCC curse 1
= " natural gas
F—apolitical economy Be § &

oy / green economy
ywledge management 1"§ der% \

rowth =, T
g

%Bourdieu

*3d:cconomic growth

—7 globalization

China
7

48 % 2 ¥ nature
'ifisheries R /e Eenvironment
3 kcultural capitalZ== ; =

SUER

Z—=#9 ecological economics

: rm——
Sy 7= % e

B ) development
Yot

ty. environmental accounting

R N

Agrvaluation™~SA\4 e
Wctitical natural capital land use
7

ood security .
remote sensing emergy

5 BAAFTEXERLINEATRE

Fig.5 Co-occurrence netview of key words from natural capital researches
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%, FSREARVEAENT XS RGP R 5 nT R & B % SRR P H AT R4 S IR B 34
JUR A BRI PN AT 4R R I A i PRIE SRR 5 AE R R GRS B LA RR AT RR S & SR e
WAT
2.2.3  CHEEAZRZET

BRI SR i —Fh, DLW AZE R RiZ ik B0 JBAR . SR 2840 HT Y K IR S8 2 e 4
AR B — 28 ARG R IR O T H R R R gt i MR S R R & 01 AR M E TR —2K 2
() O, AR S IR B F M PSS B 9T, AW EE &R i A0 B, B J5 45 A S B IR) #7022 i1 2 G 14 93
rh, BRI H SCHER) 22 TR SR 56 2R 12 AR S0 Bibexcel A2 JAY 59%59 Heial i fE AT 14— L Ab 3 RS A
GETT AT A SPSS H SR R GRS, 15 1 R G R A BRI A 1] 6, L K OGS 1) R 2R 4 Xl 43 n
%5,

x5 XEPRABEBENS
Table 5 Cluster groups of natural capital key words

EAE Clusters Fe gt Key words

TEFE 1 Cluster 1 adaptation ; climate change ;fisheries ; livelihoods ; vulnerability

agriculture ; Bourdieu; capital structure; capitalism; Chinaj critical natural capital; cultural capital; economic development;
HEAE 2 economic growth ; education ;food security ; GIS; globalization ; green economy; growth; human capital; innovation; intellectual
Cluster 2 capital ; knowledge management; natural gas; natural resources; nature; policy; political economy; poverty; productivity;

remote sensing; resilience; resource curse; risk; South Africa; venture capital

BEEE3 biodiversity ; capital; conservation; development; ecological economics; ecological footprint; economics; ecosystem services;
Cluster 3 emergy ; environment; environmental accounting; natural capital ; sustainability; sustainable development; valuation; land use
HEEE 4 . . . .
a 4 entrepreneurship; gender; governance; natural resource management ;social capital ;social networks

uster

M 5 FTLAE Y HESE NI Y SCBEER] Z (R AAAE — & AR  EAE 1 J20C T84k ( climate change) 5
AW 55 PE (vulnerability ) A58 W P (adaptation ) BB 5T, AT a) 45 2507 T RO SY . BEAE 2 607 A% SR IR) 35
Z FEIELETRALTE S HREIR (natural resources ) , HEFE 3 RN E THASHE 282 MFE
(ecosystem services ) LS AE FE 1] 4% & (sustainable development) , #f£E 4 A R ARG A HFFT, B0 [A]
TAGHEH I, R 2 MRS 3 A OCHER], AR B, F AR IR A AR AR R R A S St LU AR A AN
RIERIIER , BT S AT R I E T2 TN KR, AR 2500 E 200 K )3 )1 215 8
RS RGNS T R0 AT RrSe K R Ons A e, X AT A AR BEAS AT TS O B ARG X R AR S )
RIS RGNS I E , fE2E A SR A I A BEF R RE G A B, A BB A\ S S T R R e

3 iiREs®

ARSOHRYE SCHR T 145 A 70 W 2 R B A SR STHR , RV E5 75t ARk B AR BEA I ST S T a9

(D) ABRGEMIS P EADTIE . BEE L 5Pt 2 Bl iUk i | AR A 2R 88 B PR 4P R AN 85 21,
PR it 1 B R AR A AP i 17 e LU A0 . O AR S R G B2, B A B T AT 0
PVEAS O T+ LA RIS AL, th TLES RGNS I RE R Z2 R DL R N X AR BRI T B2 A9 H £
S AR S R GRS M (EAL T TR R THiR

(2) 2T InVEST BT AR BEARRIPEAG . 78 AR BEARBETERI , B 0RO ik 2 A AR BEARTEAL
Y 2T B, AR L AT RRIE Y LA iR % InVEST B8 J2 35 [ [ SR B A H 24
T 2007 AFIFR A T VP4 A2 2 R G 55 D e ML ZBF N SO AR AR R BRI SR A — BT &
e, AEEPRERINAE T Z R, AR S T PP PR TR R IR A AR IR, IR
B2 FRYGE T T 2R ES KRGS M EPHAL S8 B, o T KB A, 5 3500 5 1R« InVEST A AL 1]
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Fig.6 Tree diagram of hierarchical cluster analysis
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