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ZENG Wenjiang, YANG Feng
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Abstract: The problem of production planning in a centralized decision-making environment usually
involves the participation of all subunits, and each subunit makes its own contribution to the total
production. When making a production planning, the central decision-maker needs to determine the inputs
and outputs quantities of each subunit based on the changes in product demand and available resources that
are known or predictable in the next quarter. On the one hand, due to the relative stability of the
production technology level in the short term, it is unrealistic to greatly increase production, we need to
consider the attainability of the production planning, that is, the closer the production plan for the next
quarter is to the production status of the current quarter, the easier it is to achieve. On the other hand, in
the previous production planning research, the central decision-maker did not formulate targeted
management goals for each subunit, so that the production plan cannot fully reflect the manager’s
expectations of the goal, so the management goals should be taken into account, and the production
planning is required to be as close as possible to the management goals. In addition, in the production
process, outputs can be divided into desirable and undesirable outputs. From these perspectives, a
production planning method based on data envelopment analysis (DEA) for decision-making units with
undesirable outputs was proposed by considering the attainability of production planning and management
goals set in advance in a centralized decision-making environment. The proposed model was illustrated by
the real cases of 32 paper mills along the Huaihe River in Anhui Province, China.
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Tab. 2 Original production data of 32 paper

mills along the Huai River

FA 7

i%;éfﬁnf 55 WA 47ah BOD e
i S S VA Y]
TrHxm g M

1 1077 2.9599 2.758 2 21.429 0 1
2 452 3.5890 2.9514 19.806 2 0.992 3
3 319 5,901 9 1.4700 12.328 7 0.420 6
1 1075 4.8928 22354 9.1559 0.609 2
5 813 4,079 7 2.0669 11.914 6 0.628 4
6 850  5.2396 0.8222 5.2037 0.2779
7 1 090 3.0228 1.506 6 3.6054 0.7350
8 122 3.1731 0.806 6 3.7278 0.5186
9 297 22774 1.9125 8.0765 1
10 1047 1.4919 0.760 1 8.906 0 0.406 6
11 1010 3.9401 11579 4.8940 0.4162
12 262 3.2365 2.3216 4.0835 1
13 551 4.4486 2.1698 4.8750 0.7829
14 671  1.7807 0.8127 4.5334 0.578 1
15 577 2.3109 1.1549 6.1362 0.6310
16 208 3.3982 1.0295 7.0186 0.4817
17 667 5.3319 2.9881 28.487 7 0.6780
18 878  3.4504 1.9076 13.1680 0.653 1
19 640  3.1008 1.2176 6.1616 0.5180
20 927 3.3452 0.5187 1.4533 0.627 8
21 167 4.3297 24005 22.5809 1
22 903 3.8552 2.3085 26.3390 0.657 4
23 720 1.908 3 0.654 5 3.078 7 0.4659
24 629  3.4682 2.7509 21.7332 0.908 3
2% 152 55717 2.3748 53061 1
26 1010 4,647 1 1.7323 9.136 0 0.493 7
27 578 2.5133 1.0617 5.0049 0.5585
28 380 22474 0.9083 4.4373 0.5319
29 166 3.9681 1.5151 10.6127 0.707 4
30 894 1.3685 0.9911 4.7758 0.8655
31 143 5.3502 25260 17.4677 1
32 8§79 2.8732 2.7721 26.9134 1
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Tab.3 New production planning and DEA efficiency
value for the next quarter

A = il

Y 4 ,

JEQTEEDV 3 WA 40™& BOD e

% jﬁr , G/ G/ e/

YOFHIT A iy

1 1077 4.4413 3.8323 19.8642 1
2 452 4.5773 3.485118.3598 1
3 319 7.4012 1.9010 11.428 4 0,536 1
4 1075 6.3921 2.890 8 8.487 3 0.741 0
5 813  5.3004 2.6729 11.044 6 0.713 3
6 850  6.7389 1.063 3 4.823 6 0.387 7
7 1090 4.5221 1.948 3 3.4269 1
8 122 3.9791 1.0430 3.4555 0.672 1
9 297 2.9075 2.2382 7.4867 1
10 1047 2.9321 0.9830 8.2557 0.428 9
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Tab.4 Production planning corresponding to different a values

®A it
3581 WA () / A= hh(y)/  BOD(z)/ R
() TH T 73 1 i
7 50 H i 1077 2.959 9 2.758 2 21.429 0 1
a=0 1077 4.441 3 3.832 3 19. 864 2 1
a=0.2 1077 4.441 3 3.832 3 19. 864 2 1
a=0.4 1077 4.441 3 3.832 3 19. 864 2 1
w1 a=0.5 1077 4.441 3 3.8323 19. 864 2 1
a=0.6 1077 4.441 3 3.832 3 19. 864 2 1
a=0.8 1077 4.441 3 3.832 3 19. 864 2 1
o = 1077 2.959 9 2.758 2 21.429 0 1
B H bR 1077 4.441 3 3.566 9 19. 864 2 0.928 6




948 FEAFZERARFFIR % 50 %
FEK 4
EL N 7
3580 1 WA (0D / 4=k (y)/ BOD(z)/ PYES
(x1) Tt J3 g i
3 s %4 452 3.589 2.951 4 19. 806 2 0.992 3
a=0 452 4.577 3 3.485 1 18.359 8 1
a=0.2 452 4.577 3 3.485 1 18.359 8
a=0.4 452 4.577 3 3.485 1 18.359 8 1
w2 a=0.5 452 4.577 3 3.4851 18.359 8 1
a=0.6 452 5.218 9 3.816 7 18.359 8 1
a=0.8 452 5.218 9 3.816 7 18.359 8 1
a=1 452 4.590 3 3.491°8 19. 806 2 1
HHHR 452 4.577 3 3.816 7 18.359 8 0.992 3
""""""""""""""""""" pish¥cd 122 3.1731  0.8066  3.7278  0.5186
a=0 122 3.979 1 1.043 0 3.455 5 0.672 1
a .2 122 3.979 1 1.043 0 3.455 5 0.672 1
a=0.4 122 3.979 1 1.043 0 3.455 5 0.672 1
B8 a=0.5 122 3.979 1 1.043 0 3.4555 0.672 1
a=0.6 122 3.979 1 1.043 0 3.727 8 0.666 8
a=0.8 122 3.173 1 0.806 6 3.727 8 0.519 0
a=1 122 3.173 1 0.806 6 3.727 8 0.518 6
B H AR 122 3.979 1 1.043 0 3.455 5 0.519 0
3 B I Y H AR o R B L R A8 B 1 3 UL TR SR A8

TE IS A 72 3 B L AN 5 R AL 2 A PR AR R
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