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Arable land change dynamics and their driving forces for the major countries of

the world
ZHAO Wenwu "

Institute of Land Resources, College of Resources Science and Technology, Beijing Normal University, Betjing 100875, China

Abstract: Arable land is an essential resource for the production of food and thus constitutes one of the most fundamental
resources for mankind. This resource is burdened by population growth and economic development. The statistic data from
the Food and Agriculture Organization of the United Nations showed that the world’s arable land area was 1. 401 billion
hectares in 1990, and dropped to 1. 381 billion hectares in 2008 ; with the continued population growth, the world’s per
capita arable land was 0.265 ha in 1990, and dropped to 0. 205 ha in 2008. By 2050, the world's population will reach 9.
1 billion. Assuming that the world's arable land area in 2008 remains unchanged to 2050, the world’s per capita arable
land would fall to 0. 151 hectares. Having enough arable land to feed the world population in 2050 is a major challenge,
and it is a meaningful task to explore the arable land dynamics for the major countries of the world.

This paper selected 21 countries for a case study, and the arable land dynamics and their possible driving factors for
these countries were discussed. These countries includes ten countries with the largest cultivated areas in the world, and the
countries whose population will exceed 1 billion by 2050. The research results show that, from 1961 to 2007, increasingly
more countries’ arable land areas were declining, and almost all of the countries are facing the shortage challenges of arable
land. In fact, 90.5% countries have suffered a downward trend of per capita arable land, which implies that the world food
crisis is constantly increasing. Considering the change of total arable land area and per capita arable land area, the 21
countries can be divided into four groups: (1) Total arable land area and per capita arable land area increase at the same

time; (2) Total arable land area and per capita arable land area decrease at the same time; (3) Total arable land area
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increases but per capita arable land area decreases; or (4) Total arable land area decreases but per capita arable land area
increases.

Among the different situations, population growth and economic development have been two of the key driving forces
for the arable land changes. However, due to different land use potentials and different degrees of political stability, the
influence factors of arable land are different among the referenced counties. For Brazil, agricultural acreage expansion and
the ethanol production increase are important reasons for deforestation and arable land increases. For Bangladesh, Japan,
Russia and the United States, urbanization and industrialization are the main reasons behind the reduction of arable land.
However, for the Ukraine, the reduced total arable land and increased per capita arable land are closely connected to the
sharp population drop and increased urban development. For the other 15 countries, rapid population growth and
urbanization lead to reduced per capita arable land; at the same time, population growth has also become an important
driving force for these countries to increase the total amount of cultivated land to ensure food security. However, because
different countries have different reserve land resources, the arable land growth rate among these countries is significantly

different.
Key Words:; arable land total amount; per capita arable land; driving forces; world
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Table 1 The change of arable land area for the major countries of the world

5 AR AR AR LR % A AEB A
. Change rate Average annual . change rate Average annual

Countries Countries

/% change /% change
(7Y Brazil 175.79 827.28 A PHH Mexico 9.63 45.91
1 Z&JE . Tanzania 82.69 91.49 H1[E China 5.77 126.98

I E 4t ] D ~ratic
BTHR4E Argentina 74.76 295.81 HIPR: B £ 361 ) Democratic 4.69 6.38
Republic of Congo

i Vietnam 74.76 16.17 FEHEE Philippines 4.06 4.23
BWAFW. Australia 46.36 297.77 E[l ¥ India 1.48 49.11
J& H RV Nigeria 42.05 236.17 15,55 2% *** Ukraine -2.78 -58.00
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Fig.1 The danamyics of arable land area for the major countries of the world
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Table 2 The change of per capita arable land area for the major countries of the world

AERARAE, SEBARAE,

EEZAS LIZ - EEZATS Asfp -
. Average annual . Average annual
Countries name Rate of change/% Countries name Rate of change/%
change change
P4 Brazil 8.71 0. 0005 JHZ%JE . Tanzania -54.09 -0. 0058
19,5522 *** Ukraine 8.32 0.0034 BES Vietnam -54.47 -0.0019
% #i “** Russia -3.53 -0.0020 J& H#|F. Nigeria -55.62 -0.0068
BRFEM LT ** Ethiopia -4.60 -0.0006 ¥ K Egypt -60.05 -0.0011
AR ZE Argentina -6.97 -0.0013 AV EF Mexico -60.07 -0.0073
HRFE. Australia -26.19 -0.0160 EJ Tndia -60.13 -0.0044
FE K Canada -38.72 -0.0184 L LT IH Pakistan -63.86 -0. 0046
2&H United States -42.17 -0.0086 AEHFE Philippines -67.26 -0.0025
H 7% Japan -43.52 -0.0006 i N4 E Bangladesh -69.09 -0. 0023
I LR
T [E China -47.70 -0.0016 NJ%EJIT HIH ) . -73.58 -0. 0064
Democratic Republic of Congo

ENEE JEVE . Indonesia -48.28 -0.0019
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Fig.2 The danamyics of per capita arable land area for the major countries of the world
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Table S The correlation coefficient for the total arable land, per capital arable land and the primary factors

EH% Hkdh i 5 Total amount of arable land AFIHH Per capital arable land
Countries F, F, F, F, F, F, F, F,
BIHAE Argentina 0.831"*  -0.170  0.295* - -0.848**  -0.107  0.297* -
JRAHNT. Australia 0.609**  -0.045 -0.240 — -0.906**  -0.029 -0.059 —
T N4 Bangladesh -0.871**  -0.118  0.109 — -0.972 ** 0.154 -0.072 —
4P Brazil 0.980 " 0.133 — — -0.366* 0.521"*  — —
JNEK Canada 0.934 0.035 — — -0.991**  —0.045 — —
H1[E China -0.509 " -0.519" -0.218 — -0.952**  0.138  0.120 —
I F LA . .

E‘{f ij;c R*f p:lhhc of Congo 0.902**  -0.256  0.270 — -0.994**  0.036 -0.076 —
BRI Egypt 0.345 " -0.759 ** 0.255 - -0.917"*  -0.363* 0.108 —
BRZEM LI Ethiopia 0.906 ** 0.357  0.153 — 0.060 0.870** 0.365 —
EPJE India -0. 004 -0.323* — — -0.958**  0.129 — —
ENE JEPE. Indonesia 0.568 ** 0.388* —0.123 — -0.936**  0.203 -0.061 -
H 4% Japan -0.979** — — — -0.994 " — — —
BV Mexico 0.950 ** 0.056 —0.156 — -0.967** -0.058 -0.101 -
J& HFIE Nigeria 0.836 " 0.117  0.115 — -0.958** -0.065  0.099 -
[T 4H Pakistan 0.884**  -0.100  0.156 — -0.952**  0.112 -0.174 —
JEAEE Philippines 0.468**  -0.150  0.672** — -0.975**  -0.007 -0.139 —
% I Russia 0.946** 0.145 -0.119 — 0.020 0.497 -0.302 —
5B Tanzania 0.878**  -0.186 - — -0.951**  =0.097 — -
155 2% Ukraine 0.804 ** 0.210  0.506 0.072  -0.993** -0.029 -0.008 -0.009
35 [# United States -0.860"  —0.464**-0.115 — -0.981** -0.164 -0.077 -
85 Vietnam 0.669 * -0.147  0.345 — -0.178 -0.292  0.386 —

# x 1E0.01 KCF LI = ££0. 05 KV LREMIC F WS — W, Fy, 08— B0, Fy =M, Fy AR E R " R
N DA DS % e

KA FAE AR 30 2 B AR 7= R A, iR B P R AR AR AR R Bk ) EZE S ) e FAO ST, 1E
1990—2007 4[] , B4 PH ARAR AL 574. 8x10°hm® BLI F] 2007 4F11 526. 1x10°hm* , 4FH98/0> 286. 7x10* hm?,
FRMRTETFR A0 /0 ol B e v T HE R BORE . R A 7 ) SR P e A PR 1 s B e R AR
1961—2007 4Ffa) , M2 O 5 Rl 1 D E 20 Fe M 71, 15% 2050 51 26.35% , A SAHFHE In w5 10 #f i
S RN &, 1961 45 PG A 124 7495. 3 J5 A, Wi 2] 2007 45 A TS NE] 1.9 12, kb 1961 4R34 Jn T
156.65% , WEAR - B Hiu S0 et 3 % SR, DT 3 B0 B0 B0 b s A 1 n i) 0 42
3.2 Bk R RN A SR ] s

b e RN YA ] s 9D B R R A b [ H A RS I SE I Heh oy [ | H AR SE [ B
i S D LIS T SR8 LA T A 2 S s L s = N S4B b LA

T NP LA S B R A i [ 5%, JRAR e Al ) i R LU S E A v B S5Ok 3 AR E TR
AR, ZEE AT 5 AHDCHESE R (3% 3 i — 3 o I e A by B e v OB AT LR B, 3 LA AR
e P HUR ALK SRR B E 11 E A BB T, (E2 Bl 2 3l e A AR Tl Ak 1) 2% 8, G i 1T BB 2
JRIEE I 38T A 5K -S ok b AR K d ek R U TR IR 7E 1961—2007 4F[E], Fhndi EL M 5539. 8
7 NGRHRE TN E) 1. 58 42, IR fb AN ETEUIN 5. 32% T3 T 26.66% |, ii#F i ALANR D T 102. 7 J7 hm?* | I8
BT 11.93% ,

HARTE U5 A Brse il T 52 95 5 & 2, GDP (2000 4EAZE 46 ) M 1961 4F 7500 4236 7T i i 4 K
F| 2007 4FHY 52012 {2 3ETT, 0% A s A T Tl T b R 3 Tl FH b T AR O, 0T S 380 T B A ) sk
A TR, HAS A A 9405 J7 ABE A 1. 27 12, FE#kb s 8 =, N DK — 2 il T H AR
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PIRF BB PR A, AT B T H A HE b B AN B AR A N 1 R B A SE, TS GDP Bk A D
I RIS (R4 .KS),

X E PR RS S A v E, BRI AR E R, RER 4 2S5 0TLUE N, EEBHb SRk
A1 GDP I A E Bl 2 AARDE, S E U D RRAT AN H e 2 EEAR G, XA R, b5 25 E Y
205 R IR A KT R4 | B R b | R D A B AN R R B TR T R R R 36
P AL A A S A, B 8] b R A P RS R, R AR B A DU BURF ST, R S R A 3 S 551
ESEPN S ST RN E Sy Y RS ES PN By W B3 N B N TS ) SN S B e X 0 AR e A I S N
1,89 23K 3 3.09 42, Horp I A A 1.29 /238K 5 2. 45 12,

M WA SRyt A b R e R B R 5%, L8 e A6 AT 3 DA A G ™ T iR 3 10 AR AR )7 R R R Y
TG A5 AT 5 i flad B — 25 e, K A T AR TS S B0 A0 R0 X B a2 e K X B
TGRS Bl B A2 B A SR BN W35 SO OC (3R 4 3R 5) o T AR R b IR 5 A5 A 80 S Bk b 8 i
TE 1992—2007 4 [HIHE TFE T 7.90% , 5BLAHXTR , 7E 1992—2007 4F[] , 4k & W Lot Le 67348 53.33%
FLH A= R385 9. 6%0, FIFET -2 14. 9%, A LB T I AR RRIT PR S5 AN IIET R IEE A
T, SEURE 5 T TE 1992—2007 4E[8] TR T 4. 54% , 768 B AN ORI/ 915 50 R, 02 7 Bt
T NS b s D R R 2 v TR M e R IR
3.3 Bk S ARG

FEFEAFFERT B, S 2 B S T 2. 78% (HSE ASIHHB I T 8.32% , #fH B E AR LA
PR IEA G TS 40 A IR N BRI A A (R 4 R 5) . B 2P S a5 Han 5>
IEFEL DI b 28 T A8 B HEAT T 3 4 57 AR T Ak A 5%, 17 37 B 98 5 B G Al 2 R M s /D i B RN 2
— 1200 NS R ) FE B T v 22 N RRERs D BT R B, 1992 4F, B 22 A 5157.2 5N i
#2007 4F, 25022 A DB E] 4599.2 5, Erei b 558 7 AN 552 AR i BRI R S 5
2N E SR AR AN DD F AT N, AN DR BT 8, ARt SR A T , 2007 A1 5 24
AL N 53.86% ML AEFN 10. 2%, MTHLFET R IA 16. 4%,

3.4 BkHb SRS HE

bl e 3 A AR D B A 15 D EIS, AFEBTARE RAFNE gk R E | RIER R AR
R K SBRIEMR L BN EREEJEPUWE SR VYR JE HADE AT JEAERE HSREWREES , AR S
T AN SA R Hh s D B B 52 R B 3 2 [ P b R IR TN R e B 2R A iRk 3—5 ml L
KL, BRIZIEEMR LW 2 A, AR AR GDP T 3T A F1 8 5 B 6 ) B e i 5k 28 [ 5% 1
B 2R UF IR IR AR RN 3G A S8E R0 0 SR T BRI 3 SR ZEM L WAE M tH A e AN Kk ) [ R
Z—,20 20 80 AFAX TR AT N T 30 £ U kR IS s (BAEIT 10 ARAFER , 85K RN H B i R p 23
T, B SRR GE |, TR b A T Ak | 205 R A A G AR

HE— A AT S [ BN D AR AR B AT DL IR, 7E 1961—2007 4F[H] , 15 T 3R ZEMR LU TR 5% A0 4F PR 4
J.(1993—2007 4F) N UGN 4 FLANCK 47. 12% Z A6, HA B R OIS 43 L ER AL T 80% , fi i #23T
300% , ot BTARAE SRR R AN H 38 0 E 43 LA 80% —100% Z [, rfv ] (3% K EPRE BN JE VY
W A PYEF BRI FESIE 43 HUAE 100% —200% 2 (8], 303 e WSR3 Hofn [ | BT )2 H A1
AT N TN 43 HUFE 200% —300% 22 8], 76 N T A5 50T, 1088 [ R S5 80 i 5l im 26 B A
RS

FEN MR R RSN, BB e i R T SRR X S [ R AR B (U, i T RIS A
], AN ] FE B B AR A R 25 S I, R i 6 3—5 T LUK B, BTARAE R A Nk WIS R &=
ORI FRZEMK LW ARTGEF JE HAE | B IETIH S R R A R R A A R 2 R R kT A
KRR B ARG | R W 3 6 [ GRAE 22 55 B TP T 2 I 2% G VR0 I e Jor A 190 585 1 RN sk, R, X

http ; //www. ecologica. cn



20 4] ARSI« 5t = ] R s 2 A S iy DR 3% 6461

Tl FEEE EEJE VUG BN R, BB R T R R ST A K R AT B AR SR AR = A
AR, S Y T 8 [ AR R A b v AR ) i R T A B R Rl B AR A AR I B, DRI, 4R L
RAL K FURR T A 7 R 5, AT BT HE 1 L B 1 ok 6 [ R A AP R £ A e v ) A SR B 5
4 ZFig5itig

(1) M 20 142 60 4EAXE] 2007 4F] A A [RIRHET PY, ASWFFE B B 6 21 A S rh A7 B0k B 22 19 1 240
SRR D | SRl G 1 AT L S e BR[0T e B S S R A PR, T T A I L B T
PEFIS 50 22 PSR 200, HoAx 19 A E R AR B T R B3 X M4 o, AR e e pLIE 4 TR
W= i S

(2) % TRk i A AR e [ IR B A M A BT ot [ P il B e e i TN S 8 M
Bt St G0 S D g DU RS A 3T A N PG Y R e — EOR S A A A R A
AR R 2R 5 (EUR, TS [ [ 5 b M PR T AN TR) B Jss R AR BE AT, AT 2 2 i PR 3% oA B 22 1)
Horp FRAO A AR IER S0 S A 7R R B P AR AR AR S B ) R B I 3 A Tl AR ) 2
O IREFE | F AR AR ST 5 [ R A i R DAL 5 T > e RSB g ) 32 2R A
B IBRIR T A A R I sk, T A 15 AN FE ST, ki Ak 28 5F A AN 11 0 380 T A3 B 19 . 25 [
AR5 TRV, AT A0 B A ik 6 ] 0 T b s R AR B 22 e B 280 g s (U, ol T R [ 50 %
PAROUA B2, 3046 [ 5 (Y B g < i B 22 57 L

() ARWFFALR Je 3] 21 DER WG T 5 RIIAFEZTE LK B E S, TEARHE LS ARG 52 e R 3R
R 2 b T RE AR AR T RE SR, YU Tk S R S B AR T Y FE R PR AR (DR T ek R
JIT B, S A 5 ) A M A B S ) PR 3R 20 A v Sk B8 AN B TR R i, A i — 25 RO BIE S P oA o T IR A AL
BEAN  AERE— P BIWETE R, 7 ZR T AR A SRR AR ™ R R 1 MR B R OC R LY
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