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Abstract

Purpose: Measuring intertemporal efficiency variations (such as window analysis and the Malmquist index) has always
been an interesting topic in the field of Data Envelopment Analysis (DEA). However, these methods ovetlook carry-
over activities across two consecutive periods. Instead, they focus independently on individual time periods while also
taking the time variation effect into account. In the real world of commerce, long planning and investment times can be
a source of concern. To adapt to the long-time view, dynamic DEA integrates carry-over activities into the model and
allows us to measure the special function of the period based on the long-term optimization during the whole period.

Accordingly, dynamic analysis is needed when the data are available.

Methodology: The present paper proposes the double-frontier dynamic DEA for simultaneously measuring system
efficiency and period efficiency for multitemporal systems in which quasi-fixed input or interstitial periods are the source
of intertemporal dependence between consecutive periods.

Findings: To illustrate this approach, an example is presented from the forests of Taiwan where the forest entity acts as
the quasi-fixed input.

Originality/Value: In addition to the optimistic efficiency of the decision-making unit, this approach also considers its
pessimistic efficiency. Compared with the traditional dynamic DEA, the double-frontier dynamic DEA approach has a
higher differential power in identifying better-performing systems.
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Table 1- Data of the eight forest districts in Taiwan in 1989-1991.
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358380 48131 9270 16042 35010 1327 527181 Lo tung
100025 16044 3160 16042 9826 445 175727 1989
111195 16043 3460 16044 12417 442 175727 1990
147160 16044 2650 16043 12767 440 175727 1991
861780 78295 37350 26099 38797 1254 488427 Hsin chu
280111 26100 10210 26099 9714 420 162809 1989
290132 26098 12030 26100 12495 418 162809 1990
291537 26097 15110 26098 16588 416 162809 1991
742590 70442 13530 23482 62601 1684 415239 Tung shi
270882 23480 5130 23482 23239 564 138413 1989
216470 23481 4290 23480 18602 560 138413 1990
255238 23481 4110 23481 20760 560 138413 1991
0 70598 33480 23531 51890 1387 635466 Nan tou
0 23540 7640 23531 10989 465 211822 1989
0 23530 13740 23540 20900 462 211822 1990
0 23528 12100 23530 20001 460 211822 1991
2536144 39621 10560 13164 24915 1761 418563 Chiayi
1252722 13187 6820 13164 15013 590 139521 1989
598621 13206 2190 13187 3980 588 139521 1990
684801 13228 1550 13206 5922 583 139521 1991
2892122 47635 34830 15880 36499 1037 588144 Pin tung
658368 15884 7120 15880 7424 346 196048 1989
916353 15878 12510 15884 11662 346 196048 1990
1317401 15873 15200 15878 17413 345 196048 1991
477933 80400 45330 26801 17733 607 679644 Tai tung
146233 26802 13360 26801 5258 203 226548 1989
147739 26801 15770 26802 5428 202 226548 1990
183961 26797 16200 26801 7047 202 226548 1991
185100 132340 11160 44126 36063 1578 962553 Hua lien
52427 44120 3330 44126 10459 530 329851 1989
57703 44115 3290 44120 10729 524 320851 1990
74970 44105 4540 44115 14875 524 320851 1991
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Figure 2- Dynamic system of the operation of Taiwanese forests.
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Table 2- Optimistic and pessimistic efficiency measures of the eight forest districts in Taiwan.
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1991 1990 1989 PV 1991 1990 1989 P

1.0000 1.0000 1.0000  1.0000 0.7459 0.7543 0.7560 0.6647  Lotung
1.1869 1.2696 1.3315  1.4400 1.0000 1.0000 1.0000 1.0000 Hsinchu
1.0000 1.0000 1.0000  1.0000 1.0000 1.0000 1.0000 1.0000 Tung shi
1.0001 1.0001 1.0001  1.0000 0.8481 0.8474 0.8461 0.7872 Nantou
1.0000 1.0000 1.0000  1.0000 0.9891 1.0000 1.0000  0.9956 ChiaYyi
1.0000 1.0000 1.0000  1.0000 1.0000 1.0000 1.0000 1.0000 Pintung
11394 1.1369 1.1369 1.2205 1.0000 1.0000 1.0000 1.0000 Taitung
1.0000 1.0000 1.0000  1.0000 1.0000 1.0000 0.9893 0.9946  Hua lien
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Table 5- Geometric average measures of the eight forest districts in Taiwan and their rankings.
SISy i (5o (oo 3l o ks
1991 1990 1989 o 1991 1990 1989 ot

8.0000 8.0000 8.0000  8.0000 0.8637 0.8685 0.8695 0.8153  Lotung
1.0000 1.0000 1.0000  1.0000 1.0894 1.1268 1.1539 1.2000 Hsinchu
3.0000 3.0000 3.0000 3.0000 1.0000 1.0000 1.0000 1.0000 Tung shi
7.0000 7.0000 7.0000 7.0000 0.9210 0.9206 0.9199 0.8872  Nantou
6.0000 3.0000 3.0000 5.0000 0.9945 1.0000 1.0000 0.9978 Chiayi
3.0000 3.0000 3.0000 3.0000 1.0000 1.0000 1.0000 1.0000  Pintung
2.0000 2.0000 2.0000 2.0000 1.0674 1.0663 1.0663 1.1048 Taitung
3.0000 3.0000 6.0000 6.0000 1.0000 1.0000 0.9946 0.9973 Hua lien
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