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Stakeholder Perception on the Transplanting Damaged Trees
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Abstract: About 10% of trees damaged by the development projects are to be transplanted when
conducting the Environmental Impact Assessment. However, various problems have been raised
during transplantation. In this study, we confirm the stakeholder’s perceptions of the problems that
occur during transplantation. The survey was conducted from October 9 to 25, 2020. Among the
stakeholder groups, 36 respondents participated in the consulting institute group, 44 from the review
institute group, and 83 from the developer-agency group (total of 163). All three groups responded
that it was necessary to transplant some of the damaged trees even if the development charge
increased because the damage caused by the development project was serious. The most serious
problem was ‘high mortality’. The response rate was high that all three groups should plant the same
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species with the same quantity as an alternative method in case of withering. In order to reduce the

mortality rate, small-sized trees were transplanted and transplanted trees were expanded to include

planted species and landscape trees. In addition, the number of transplanted trees was high in

response to calculating the transplant ratio to the number of native tree damaged. The percentage of

respondents who said that it was necessary to allocate a separate manager was also high. The results

will be used as basic data to improve problems that occur during transplantation of damaged trees.

Keywords : Environmental impact assessment, Temporary transplantation, Transplanted tree, Tree

death, Tree mortality rate
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Figure 1. Flow chart of the questionnaire survey.

| 1 |

Q4 ~Q5(1~7) Q6 ~ Q11

Table 1. Composition of questionnaire survey

Item Symbol Question
Q1 Severity of tree damage caused by development
Cognition Interest Q2 Transplantation of damaged trees helps preserve nature
Q3 Consent to transplant damaged trees
Q4 Check everything you think is a problem
Q5-1 Tree mortality rate
Q5-2 Transplant and maintenance costs
. Q5-3 How to calculate the number of trees to be transplanted
Identifying problem -
Q5-4 Place selection for temporary transplant
Q5-5 Place selection for final transplant
Q5-6 Selection of tree to be transplanted
Q5-7 Management after transplant
Q6 Alternative plan after transplant tree death
Q7 Appropriate diameter size of transplant tree
Q8 Improving the method of calculating the number of trees to be transplanted
Improvement measure ; -
Q9 Improving the method of selecting trees to be transplanted
Q10 Dedicated manager arrangement or designating a principal agent for management
Q11 Complementary plan for problems of transplanting damaged trees
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Figure 2. Career period by stakeholder group.
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Figure 3. Results in response to ‘severity of tree damage
caused by development’ (Q1).
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Table 2. Descriptives and homogeneity test of variances of Q1 to Q3
Std 95% Confidence %
i g interval for mean AU v
Question N Mean Deviation Std. Error statistic p-value
Lower Upper
Q1 163 3.89 0.794 0.062 3.77 4.01 0.433 0.649
Q2 163 3.42 1.105 0.087 3.25 3.59 0.920 0.401
Q3 163 3.64 1.059 0.083 347 3.80 6.670 0.002
Table 3. Result of one-way ANOVA test
Question Sum of squares df Mean square F-value p-value
Between groups 14.276 2 7.138 13.017 0.000*
Ql Within groups 87.736 160 0.548 - -
Total 102.012 162 - - -
Between groups 5.017 2 2.508 2.082 0.128
Q2 Within groups 192.775 160 1.205 - -
Total 197.791 162 - - -
Between groups 5.285 2 2.642 2.924 0.059
Q3 Within groups 176.359 160 1.102 - -
Total 181.644 162 - - -
* p<0.001
Table 4. Scheffe test results of Q1
Question Mean Difference Std. Error p-value
Consulting Inst. — Review Inst. 0.530 0.166 0.007*
Review Inst. — Developer- Agency 0.701 0.138 0.000%*
Developer-Agency — Consulting Inst. 0.171 0.148 0.515

* p<0.05, **p<0.001
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Hroha Sgdl B8-S o7 152 55.6%, AE trees helps preserve nature’ (Q2).
7|3 58 63.6%, AFAAF-tRAE T1E-2 46,9%%
AR E=&o] Ecta ¢lAEt 99t Figure 4). Ko} AKX 15 7F o]4] 2tol7t §l= A S & UElTh

AR} a A 188 2o] okl 293 v|E-o] (p=0.128; Table 2 and Table 3).
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Figure 5. Results in response to ‘consent to transplant
damaged trees’ (Q3).
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o 3ol 10 Afolo] AlefakgirhTable 5) (Q5-2), "ol SBF AP PR(Q5-9), Hol4 H4
Table 5. Discriptives and homogeneity test of variances of Q5-1 to Q5-7
Std. Std 95% Confidence 0
g ; 3 interval for mean i SRnd 5
Question N Mean Deviation | Error Min. Max. ciafistic p-value
Lower Upper
Q5-1 126 7.63 1.642 0.146 7.35 7.92 3 10 0.032 0.968
Q5-2 90 721 1.465 0.154 6.90 7.52 3 10 1.609 0.206
Q5-3 82 7.40 1.727 0.191 7.02 7.78 5 10 0.140 0.870
Q5-4 71 7.23 1.782 0.212 6.80 7.65 3 10 0.411 0.664
Q5-5 32 7.19 1.786 0.316 6.54 7.83 3 10 1.498 0.240
Q5-6 68 743 1.624 0.197 7.03 7.82 4 10 0.068 0.934
Q5-7 93 797 1.611 0.167 7.64 8.30 3 10 0.433 0.650
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Management after transplant
(as-7)

Selection of tree to be transplanted
(Q5-6)

Place selection for final transplant
(Q5-5)

Place selection for temporary transplant
(Q5-4)

Number of trees to be transplanted
(Qs-3)

Transplant and maintenance costs
(@5-2)

Tree motarlity rate
(Qs-1)

Total number of respondents by group
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Figure 6. Number of respondents by each problem and stakeholder group (Q4).
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Figure 7. Each problem represents a result of responding to the severity level by stakeholder group (Q5-1~Q5-7).
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Table 6. Result of one-way ANOVA test

Question Sum of squares df Mean square F-value p-value
Between groups 12.823 2 6.412 2431 0.092
Q5-1 Within groups 324.383 123 2.637 - -
Total 337.206 125 - - -
Between groups 0.076 2 0.038 0.017 0.983
Q5-2 Within groups 190.913 87 2.194 - -
Total 190.989 89 - - -
Between groups 9.505 2 4.752 1.617 0.205
Q5-3 Within groups 232215 79 2.939 - -
Total 241.720 81 - - -
Between groups 19.883 2 9.941 3.338 0.041*
Q5-4 Within groups 202.512 68 2.978 - -
Total 222.394 70 - - -
Between groups 3.025 2 1.513 0.458 0.637
Q5-5 Within groups 95.850 29 3.305 - -
Total 98.875 31 - - -
Between groups 18.099 2 9.050 3.710 0.030*
Q5-6 Within groups 158.533 65 2.439 - -
Total 176.632 67 - - -
Between groups 10.950 2 5.475 2.162 0.121
Q5-7 Within groups 227.953 90 2.533 - -
Total 238.903 92 - - -
* p<0.05
Table 7. Scheffe test results of Q5-4 and Q5-6
Question Group-Group Mean Difference Std. Error p-value
Consulting Inst. — Review Inst. 1.409 0.548 0.043*
Q5-4 Review Inst. — Developer- Agency 0.748 0.481 0.305
Developer-Agency — Consulting Inst. 0.661 0.511 0.438
Consulting Inst. — Review Inst. 0.131 0.703 0.983
Q5-6 Review Inst. — Developer- Agency 1.053 0.399 0.036*
Developer-Agency — Consulting Inst. 0.922 0.692 0.416
* p<0.05
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Table 8. Cross tabulation table of Question Q6

Group of stakeholder 1 2 3 4 Total p-value
Consulting Inst. (%) 13 (36.1) 12(33.3) 9(25.0) 2 (5.6) 36 (100.0)
Review Inst. (%) 23 (52.3) 8(18.2) 8(18.2) 5(11.4) 44 (100.0) 12.513%
Developer-Agency (%) 21(25.3) 35(42.2) 21(25.3) 6 (7.2) 83 (100.0) (p=0.046)
Total (%) 57 (35.0) 55(33.7) 38(23.3) 13 (8.0) 163 (100.0)
* p<0.05
B Consulting Inst. 2) 0]}:-! '}]\"—%9‘] Z:Pg 3—7]
Other comments Review Inst.
Dot oj4sh= = A7 245 dAkeo] wHhe
Landscape tree species
& increased quantity e _460] 0101 ]/\] _’_.E_/] Z Z‘] 3_7] 0]] q—]ﬁ’]— /\"E_}_/\]‘
Fonoape eegocts 102 23QD), g7t 4E7# 152 FuAA
Same tree species po 11N15CH1—4 5_7] 7]’ E,X(;]E}‘q_ﬂ ]:]'5]‘ HIEOI Z_‘]'
SeSSIRS 38.9%2 43.2%= 7178 #A WebRtaL, AFdA-ty

0.0 200  40.0 60.0  80.0 1000 120.0
Percentage of respondents (%)

Figure. 8. Results in response to ‘alternative plan after
transplant tree death’ (Q6).
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2 HlEol 7V A ebd e, S8l A=
- w7 YepdthFigure 8). 1
A Aol ot 7] fste] S F4& A
ol4=F0] 004602 FAIZ 02§25}
7 vefL} 7ol 4 =50 A el s 15 ¢
Ao} Afol7t = A0 ErdtH(Table 8).
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T 7 Q4 Aol g Aohi] 9Jstel BA) £G4
Algt A3, fFo)40] 0.448% TAZH SR fo5}
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(Table 9).
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Developer-Agency
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Figure 9. Results in response to ‘appropriate diameter size
at breast height (DBH) of transplant tree’ (Q7).

Table 9. Cross tabulation table of Question Q7

Group of stakeholder 1 2 4 5 Total p-value
Consulting Inst. (%) 2 (5.6) | 1027.8) | 14(38.9) 6(16.7) 4(11.1) | 36(100.0)
Review Inst. (%) 6 (13.6) 9(205) | 19(432) 7(15.9) 3 (6.8) | 44(100.0) 7.831
Developer: Agency (%) 5 (60) | 31(373) | 29(34.9) 8 (9.6) 10(12.0) | 83(100.0) | (p=0.448)
Total (%) 13 8.0) | 50(30.7) | 62(38.0) | 21(129) | 17(104) | 163 (100.0)

* p<0.05
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(Figure 10, Table 10),

44.4

389

W Consulting Inst.

Review Inst.
Developer-Agency

37.3

66.3

0.0

T T
20.0 40.0 60.0 80.0 100.0 120.0 140.0 160.0

Percentage of respondents (%)

Figure 10. Results in response to ‘improving the method of
calculating the number of trees to be transplanted’

(Q8).

Table 10. Cross tabulation table of Question Q8

Group of stakeholder 1 2 3 4 Total
Consulting Inst. (%) 14 (38.9) 16 (44.4) 17 (472) 1(2.8) 36/(100.0)
Review Inst. (%) 25 (56.8) 22 (50.0) 21 (47.7) 3(6.8) 44.(100.0)
Developer-Agency (%) 55 (66.3) 47 (56.6) 31(37.3) 4(4.8) 83 (100.0)
Total (%) 94 (57.7) 85 (52.1) 69 (42.3) 8 (4.9) 163 (100.0)
4) o141 $22) 4% Wy AA N
Review Inst.
Al replaced Developer-Agency

20 10% ©)4+-& ©]4]
Ee gl ol4shs RS AYFoR A
SIEE Hoygof AAletaL ct, @o7t dad &
AFAAY Yol BESH= 25 FoflA] o] of5H
AU 27 7HA7F e AREFS FAHeRE AAsta
Ak,

with landscape trees
Partially replaced

with landscape trees

Keep current (native trees) 16.9

Enlargement of tree species

434
including landscape trees
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Figure. 11. Results in response to ‘improving the method
of selecting trees to be transplanted’ (Q8).

Table 11. Cross tabulation table of Question Q9

Group of stakeholder 1 2 3 4 5 Total p-value
Consulting Inst. (%) 9(25.0) | 14(38.9) 4(11.1) 8(22.2) 1(2.8) 36 (100.0)

Review Inst. (%) 13(29.5) | 24(54.5) 1 (23) 4 (9.1 2 (4.5) 44(100.0) | 11.130

Developer-Agency (%) 14(16.9) | 36(43.4) 6 (72) | 23(277) 4(4.8) 83 (100.0) | (p=0.170)
Total (%) 36(22.1) | 74(@54) | 11 (67) | 35(21.5) 7(43) | 163(100.0)

* p<0.05



Ho
Ho
0z
J

Ofo
H>|
>| '

PRt - LIS

- O[MDf / 21 5 Ao CHEt Ol AR Q1A & 371

A0HQQ), BE ofshHA THANH AAHET 27
$%E BYH= o4 53] Srfol SET g0
7V E70 Uebske(Figure 10). 218 71 214] 2ol
ohi] Siste] $A R4S UNT AT, fo45E
o 0172 $AHOE o3t gpot 15 Q14
Holi= gt A0 Lehrh(Table 11)

5) 7lol A% BelA i HjN L B 34

oz Baxy

O] ARAOA THol AR A2 2
o] th2 o] 7h] YFet T sol A= Befsta
WA, AT LHE AR 2AAA 24
A FYol A e 48 27k 0H Ei 2P YRSt
AloFste] Felaha glet, 2F AN 7kl 4%
o WE A, B, % WA 59 Be) YRS o)
it glom], 1A 9 AR of2f 74
2R Aol ast Aol

AR Zol A FholAlge] BelE MER A
stof AISHAL Telel FA (A she
A9 FaAe) Bjg HEEA AIHQLO), BE o3

!

il
o ME
fot H1

S

A 25N A Basithi S gl 14 &
A ekt AEsle 180 SEEo| 86,4%% 7}
¥ S 12, B0 142 S5 v
£22.8%, AR/ 1EL 4.5%, A
F2 6.0% vl-$- | Yehgt, 1

% 2 Q14 Aol okes] Sitel B4 248 A4

3t A}, §95F0] 0.2628 BAACRE §9514)
Spot 115 71 o419 Folt gl RO hehiitt
(Table 12).
M Consulting Inst.
Unnecessary Review Inst.
Developer-Agency
Not sure
Necessary 75.9

0.0 30.0 60.0 950.0 120.0 150.0 180.0 210.0 240.0

Percentage of respondents (%)

Figure 12. Results in response to ‘dedicated manager
arrangement or designating a principal agent
for management (Q10).

Table 12. Cross tabulation table of Question Q10

Group of stakeholder 1 2 3 Total p-value
Consulting Inst. (%) 25 (69.4) 1(2.8) 10 (27.8) 36 (100.0)
Review Inst. (%) 38(86.4) 2(4.5) 4 (9.1 44 (100.0) 5.040
Developer-Agency (%) 63 (75.9) 5(6.0) 15 (18.1) 83 (100.0) (p=0.262)
Total (%) 126 (77.3) 8(4.9) 29 (17.8) 163 (100.0)
* p<0.05
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Figure 13. Results in response to ‘complementary plan
for problems of transplanting damaged trees’
(Q11).
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Table 13. Cross tabulation table of Question Q11

Group of stakeholder 1 2 3 4 5 6 Total p-value
Consulting Inst. (%) | 11(30.6) | 7(19.4) | 11(30.6) | 2(56) | 5(13.9) | 0(0.0) | 36(100.0)
Review Inst. (%) 9(20.5) | 17(38.6) | 9(205) | 2(@5 | 6(13.6) | 1(23) | 44(100.0) | 11586
Developer-Agency (%) | 22(26.5) | 21(253) | 11(13.3) | 8(9.6) | 20(24.1) | 1(1.2) 83 (100.0) | (p=0.274)

Total (%) 42(25.8) | 45(27.6) | 31(19.0) | 12(74) | 31(19.0) | 2(1.2) | 163 (100.0)
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Figure 14. Current status of local governments operating the tree bank system.

Figure 15. Current status (left) & self-processed wood chips (right) of the Tree Bank in Suncheon-si.
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Appendix 1. Questionnaire survey of transplanting trees damaged by development projects.
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