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Research paper

A Study of Taiwanese Private Landowners’ Participation in
Afforestation Carbon Reduction and Their Intentions

towards Carbon Trading

Wan-Yu Liu,"” Chyi-Rong Chiou,” J iunn-Cheng Lin,” Fu-Yu Wangf)
Jen-TzuLu,” Yu-Nung Chen,” Hung-Wen Chen”

[ Summary ]

This study investigated Taiwanese private landowners’ participation in afforestation carbon
reduction and their intentions towards carbon trading. Research results indicated that nearly 75%
of landowners were unclear about the current afforestation policy. Most subjects had smaller farm-
lands and deemed that the area constraint was unimportant. About 45% and more than 50% of re-
spondents respectively deemed that the 20-yr participation period and restricting tree species were
reasonable. More than 40% of respondents also deemed that being identified as a farmer was not
necessary for participation in the afforestation program. From the results, the government needs to
provide reward measures, including tax reductions and subsidies, to increase incentives to reduce
carbon by afforestation. The government also needs to promote related reward measures for affor-
estation carbon reduction in order to increase the number of participants. Constraints on the land
area should be relaxed to attract more private landowners to participate. In addition, the govern-
ment should examine the willingness of other industrial sectors to participate in afforestation car-
bon reduction, so as to create regulations more efficiently. The policies of other countries on advo-
cating the reward schemes can be referenced. Regulations and rewards of carbon trading schemes
should be broadcast via the media. Contact windows in each village/town should be established so
that citizens can easily access the related information.

Key words: afforestation carbon reduction, carbon trade, private landowner.

Liu WY, Chiou CR, Lin JC, Wang FY, Lu JT, Chen YN, Chen HW. 2015. A study of Taiwanese
private landowners’ participation in afforestation carbon reduction and their intentions to-
wards carbon trading. Taiwan J For Sci 30(3):173-83.
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Table 1. Social and economic background of interviewees

Question Term Number Percentage
of people (%)
1. Gender Male 243 62.8
Female 144 37.2
2. Age (yr) 21~30 9 23
31~40 58 15.0
41~50 148 382
51~60 141 36.4
61~70 27 7.0
>71 4 1.0
3. Educational level Elementary school and less 50 12.9
Junior high school 124 32.0
Senior high school 109 28.2
University 96 24.8
Graduate institute 8 2.1
4. Occupation Agriculture 186 48.1
Manufacturing industry 30 7.8
Commerce 14 3.6
Service industry 37 9.6
Government employee 18 4.7
Freelance 19 4.9
Homemaker 54 14.0
Retired 14 3.6
Waiting for work 15 39
5. Annual income (NT$) <200,00 45 11.6
200,001~400,000 112 28.9
400,001~600,000 94 243
600,001~800,000 70 18.1
800,001~1,000,000 40 10.3
1,000,001~1,500,000 15 39
1,500,001~2,000,000 3 0.8
> 2,000,001 8 2.1
6. Farmland area (ha) <0.5 97 25.1
0.5~1 208 53.8
>1 82 21.2
7. Distance from the town office (km) 10~15 87 22.5
16~20 138 35.8
21~25 113 29.2
>26 49 12.7
8. Current use of farmland Planting 294 76.0
Fallow 52 134
15 39

Disused 26 6.7
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con’t
9. Current use of farmland in the Planting 313 80.9
neighborhood Fallow 37 57.8
11 17.2
16 25.0
Disused 9 23
10. Farmland rent (NT$/per year) <10,000 4 1.0
10,000~59,000 266 68.9
60,000~99,000 74 19.1
> 99,000 43 11.2
11. Price of farmland (NT$/ha) 1,000,000~5,900,000 58 15.1
6,000,000~9,900,000 288 68.6
Above 9,900,001 41 16.8
12. Understanding of the current Very clear 3 0.8
afforestation policy Clear 50 12.5
No opinions 51 12.7
Unclear 179 44.7
Very unclear 117 29.2
The average exchange rate in 2014 was US$1.00 = New Taiwan (NT)$30.37.
Table 2. Personal intent on concerning the forest carbon policy
Strongly - Neutral/ . Strongly Mean
ltem willing Willing No comment Unwilling unwilling  (standard deviation)
A 1.3% 11.9% 24.0% 38.2% 24.5% 2.27 (1.003)
B 7.5% 36.7% 31.5% 18.9% 5.4% 3.22 (1.013)
C 10.9% 35.4% 32.3% 14.7% 6.7% 3.29 (1.060)
D 5.7% 40.3% 34.9% 14.7% 4.4% 3.28 (0.936)

A: If the government does NOT PROVIDE any subsidy, are you willing to contribute a part of your
land to participate in afforestation carbon reduction?

B: If the government PROVIDES a subsidy, are you willing to contribute a part of your land to par-
ticipate in afforestation carbon reduction?

C: If the government PROVIDES a subsidy, are you willing to contribute a part of your land to be
joined with the neighboring land so that the merged large land can participate in afforestation car-
bon reduction?

D: If you have participated in afforestation, are you willing to participate in carbon trading?

Table 3. Descriptive statistics of the forest carbon policy

Strategy Mean Standard deviation
Afforestation subsidies (NT$10” ha™ yr') 28.34 15.34
Afforestation period (yr) 14.53 6.70
The lowest subsidy amount for afforestation (NT$10" ha yr') 26.72 13.79
Expected constraint of farmland area (ha) 0.43 0.29

The average exchange rate is 2014 was US$1.00 ~ New Taiwan (NT)$30.37.
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Table 4. Important ance level of constraints on the forest carbon policy

Strongly Neutral/No ) Strongly Mean
Item . Important Unimportant | .
important comments unimportant (standard deviation)
The duration is 20 yr. 9.3% 36.4% 26.9% 21.7% 5.7% 3.22 (1.066)
Each hectare of land 23% 31.0% 48.3% 16.5% 1.8% 3.16 (0.786)
is subsidized at
NT$2,400,000 for 20 yr.
The area of farmland must 1.8% 24.8% 42.4% 27.4% 3.6% 2.94 (0.859)
be greater than 0.5 ha.
Total subsidized species 4.7% 46.5% 30.0% 15.5% 3.4% 3.34(0.911)
of trees are 40.
The participant must 2.8% 21.4% 32.8% 372% 5.7% 2.79 (0.940)

be a farmer.
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Table 5. Reasonableness of constraints on the forest carbon policy

Very Neutral/No Very Mean
Item Reasonable Unreasonable .
reasonable comments unreasonable (standard deviation)

The duration is 20 yr. 9.6% 33.9% 26.1% 20.7% 9.8% 3.13(1.144)
Each hectare of land is 1.0% 21.2% 47.3% 24.3% 6.2% 2.87(0.853)
subsidized at
NT$2,400,000 for 20 yr.
The area of farmland 1.3% 24.0% 37.5% 32.6% 4.7% 2.85(0.885)
must be greater
than 0.5 ha.
Total subsidized species ~ 9.0% 42.1% 33.6% 10.9% 4.4% 3.41(0.951)
of trees are 40.
The participant must be 3.9% 30.0% 26.1% 29.5% 10.6% 2.87 (1.077)
a farmer.

Table 6. Level of agreement of the carbon trade for national and international strategies

Item Strongly Agree Neutral/ Disagree Strongly Mean
agree No comments disagree (standard deviation)

A 8.5% 29.2% 33.6% 25.3% 3.4% 3.14 (1.002)

B 1.6% 24.3% 36.2% 30.2% 7.8% 2.82(0.941)

C 2.3% 253% 42.1% 26.4% 3.9% 2.96 (0.875)

D 2.6% 32.6% 43.9% 19.1% 1.8% 3.15 (0.820)

E 1.0% 18.6% 44.2% 35.1% 1.0% 2.83 (0.771)

F 1.8% 34.6% 46.0% 15.2% 2.3% 3.18(0.795)

G 3.1% 23.0% 31.8% 34.6% 7.5% 2.80 (0.980)

A: Do you agree with the carbon trading mechanism (i.e., selling and buying carbon options) execut-
ed in the future?

B: If farmers or Taiwan Sugar Corporation have receive subsidies for afforestation, do you agree that
they can still participate in carbon trading?

C: Follow the example of the carbon price in the international carbon trading market [US$87 per
metric ton in April 2010 (about NT$2784)].

D: The carbon price is determined by the supply and demand in the national carbon trading market.

E: The carbon price is contracted and decided by national carbon emission factories and afforestation
landowners.

F: The annual carbon price should take the example of the carbon tax level imposed at the end of the
previous year.

G: The Chicago Climate Exchange in the USA considers that an unavoidable disaster during the af-

forestation process could have impacts on carbon sequestration, and hence deducts 20% as a re-
serve to respond to unpredictable disasters. It refunds the remainder at the end of the policy. If our
government would like to follow this example, do you agree?



GIEFREERIE 30(3): 173-83, 2015

TREE, 8 TIEEARFAE ) B36.1% @k
FTIEHAEE, B TFAE, 219.61% - BRER
[Fi 758 0 9 M A A% A A T R 465 L TR i — 4 IS T
BUBCZ IR K HE » RoR Tl ) mRE RN
HTIFFEREE, B "HE, H36.4% > Br%
B2 EARRER - HREAFEE - 5
HIEH20% EEAR I HidE Kl T E - T RH
B OETIEEREE ) M A E RS
M, WRAE I EH R EERIE20%E
TER R LiE Kl 2 TH M < - AR AR -
RRAERER RN ESERETIACH
WA G fERH TS R A0 Table 7THTR
B RS TR EEET H ARA ST SR
For TIEREE, B TREE, HAK— 0 AW
FHEHIRIBI N H it AR S EEmMBENEE
TR A BUR 2 4 - #5052 357 7 S BUR R VL ik
A 5T B R L - BRI EE - BEL
iR R iR e 7 AR A FE R i = i
HEFT T - SRAHES AT Table 8 - ¥ TRH
Wbk ) (ER IR HETIRR S - DL T
B R 0 535.1% » DL TESE  REHX 5
31.5% » KRZFLE bkt B it 3 1R R i i 2
FHETIRAR S - B T AL ) (ERREE
FEATRAR G T %58, Rl - HPUE - B
ERFOR TIEEER, BT B, H37.7% 0 @ik
For TARERL B TIREAER ) 222.5% 0 B
REBRAAMEEHR TEEAE ) ERRES
FHETIRAR SR T8, - HEREAER - &

181

WRFEHER] - KIDLAT Ry mIBG IR &S - MO EH
2 HRAZ S » T EFE A FE Rk RETE /7
TR SHERZHHEERMEREE Wk
For T, -

AR B B2 35 BRI R 5 2 5 E
X IEHBUR 2 PGS M SR R KILEFR
i TR G Tl 58 5 Tl B o L L R+ 5 SR AL i B
TREEMEGE R o AT R 3 AR
o DIt ANRER - e R R RS - IS
REZHH LB AR - B fEH -
N Wit 9% 72 5 BSURT R 2R HE N 3 Tk 58 5 L BUR &
B BELHEM R SHE - DT
B A B IR A 5 2 R - B F AN BUK
DIke B 5] A1 E il A e o2 S RIE - GRE R
IR AR L R 2 e B o

AR WP 52 5 sk 3 A R IR B A% I BOSR B
75 YE H i R B R T AR T o TS
HANTable 9FEIR o WFFE#8IH AH 4 256 Fy J
ZIEMHE(p < 0.001) - 2B MR E K E 7
HAEE(p > 0.05) - BT » SEHEZ
IR BRI B R - B2 R R Ry 204F 2
SRR ~ SES ks T T AERIBINTS2,400,000
AR mERG 0. SAED EE
JEE ~ A% [ A DU - 2 S B RE e BE IE
FHRA(p < 0.001) - H—J5 » B EEEZIE
PRI BOR R = RE - BLAS D& Ry w8 — 4
NT$2,400,000 7 FHEFRFE ~ SEEISF 44l
BINT$2,400,000 2 HEREE « DREE KR

Table 7. The necessity of the carbon trade market

Strongly Neutral/No Strongly Mean
Item Necessary Unnecessary L
necessary comments unnecessary (standard deviation)
Should our government ~ 17.6% 43.4% 11.1% 2.6% 3.62 (0.983)
establish a
carbon trading market?
Table 8. Agreement with the carbon trade
Strongly Neutral/No ) Strongly Mean
Item Disagree . L
agree comments disagree  (standard deviation)
Private landowner 5.9% 35.1% 31.5% 24.5% 2.8% 3.17 (0.960)
Taiwan Sugar Corporation ~ 5.9% 31.8% 39.8% 16.8% 5.7% 3.16 (0.964)
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Table 9. Correlation analysis of agreement with a critical forest carbon sink strategy

Subsidy is NT$2.4

Willing to Duration is 20 yr

participate

million for 20 yr

Farmland area 40 species of trees

Must be a f
o be subsidized st bea famer

must be > 0.5 ha

Importance Reasonability Importance Reasonability Importance Reasonability Importance Reasonability Importance Reasonability

Willing to participate 1.000

Duration is 20 yr Importance  -0.009 1.000

Reasonability — 0.284*** 0.145%* 1.000

Subsidy is NT$2.4  Importance  -0.132* 0.565%**% 0,056 1.000
million for20 yr ~ Reasonability =~ 0.215%** 0.055 0.368%** 0.077
Farmland area Importance  0.022 0.301%%%  0.148%* 0.340%%*
mustbe>0.5ha  Reasonability ~0.292%** 0.041 0.401%** 0.090
40 species of trees  Importance  0.146%* 0.415%%% 0, 188%** 0.133*
to be subsidized Reasonability — 0.391%** 0.106* 0.319%** 0.016
Must be a farmer Importance  -0.082 -0.064 0.008 0.059
Reasonability -0.077 -0.129* 0.152%* -0.086

1.000

0.176%** 1.000

0.323%%%  (.305%** 1.000

0.095 0.361%*%  0.141** 1.000

0.090 -0.014 0.202%*% (. 377*** 1.000

02514 0.234%#%  (338%*F (. 202%+* 0.095 1.000

0.184***  0.056 0.270%**  0.050 0.190%+* 0.559** 1.000

* represents p < 0.05; ** represents p < 0.01, *** represents p < 0.001.
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