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Ji BB 25 0 SR PR S 1000 A R AR
TFP #3351k 15. 7%, 1 B H# 10 %028 "l 4E 34 T i
6. 250, 22 BE I 20 AN AN LR TR L 55
RS 1) RN . A4 TFP k3553 A
R AL (EFFCH) 5 R #2748 fk (TECHCH)
Ja  ATUAE B “H K L]0 ” FZRIET TECHCH 1Y
e A (R4 3. 6 %), 1 EFFCH XF TFP (1) 5Tk
RS 1. 2%, B i 80k 1. 000, B E —F L
T AR PRACR” J7 R b 8 25 . DA SE B 45 1A
], H 2020—>2024 4F TFP Z3H4R 71 42. 1%, H
H TECHCH w3#ik 29. 5 4~ 4r 4% EFFCH Xtk

F4 HEBEVRREEEEZLE X (TFPCH) 2 F#E%

‘ i (&N AL F o . o .

HA 1] ¥ TFPCH CEHD /R CEHD /R #ix Kk TFPCH /N TFPCH
2020—2021 4F 1. 387 225(70) 95(30) 22. 92 R AL 0. 102CRAL4)
20212022 4F 1.614 228(71) 92(29) 237. 76 CHAMRIR) 0. 014 (RIET)
20222023 4F 1. 098 198(62) 122(38) 341, 70K IO 0. 088 (=4 't)
2023—2024 4E 1. 312 215(67) 105(33) 84. 32CHELEBh 71 0. 208 G L)
4 AR JLFYY 1.347 Fre>13 133 % a1 87 x

278



S 2T DEA-Malmquist B8 14 il 3 Ml 35 P48 BRI 5
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Research on Environmental Investment Efficiency of Manufacturing
Industry Based on DEA-Malmquist Model

WU Shushen

(School of Xiangsihu, Guangxi Minzu University, Nanning 530025, China)

Abstract; Based on the three-stage DEA-Malmquist model, using the panel data of Chinese A-share manufacturing listed companies from 2020
to 2024, a more refined environmental investment efficiency evaluation system was constructed, and the carbon emission reduction effect of
environmental investment and its Total Factor Productivity (TFP) improvement mechanism was systematically examined. The result shows
that environmental investment has a significant negative impact on carbon emissions (8= —0.218, P<C0.01), and mainly promotes TFP
through the channel of technological progress, with the proportion of mediating effect reaching 31.6%. which verifies the microscopic
transmission mechanism of the Porter Hypothesis. This effect presents industrial heterogeneity that the emission reduction and efficiency
improvement effects are more prominent in heavy-polluting industries, while technology-intensive industries are more sensitive to the TFP
response of environmental input. It is further found that the TFP growth of high-emission enterprises accelerated significantly during the
intensive period of the “dual carbon” golds. Based on the research conclusions, operable policy and measure suggestions are put forward from
three dimensions such as national macro-policy guidance. industrial meso-coordination and standardization, and enterprise micro-subject
implementation, so as to promote the synergistic improvement of environmental investment and production efficiency in the manufacturing
industry and help the manufacturing industry achieve green and low-carbon transformation and upgrading.

Keywords: green investment efficiency; DEA-Malmquist; manufacturing industry; ESG
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