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Efficiency Characteristics and Evolution Patterns of Urban Carbon Metabohsm of
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Production-Living-Ecological Space in Beijing-Tianjin-Hebei Reglon "”f
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Abstract: This study explored the carbon metabolism effi 'Ller)cy of a p%odu&tlon -living-ecological space system ' which | is ﬂf great slgmﬁcdnce for regional factor mtegrahon dﬂégp;tldl
optlmlzduon In this study, lhe-mdterldl flow dndlysls.method was |htrud.utéd '_'to- blish a framework for evg’ludtmv the cathon metdbo'ham efficiency of the prod'h'qtlon living-
eco pglcdl fpace system and the super-efficiency DEA model‘dng Ma tus ex were used to empirically dﬂa'lv,ie thésy bpdll() telf;lpom;lﬁlslrlbunon dynamic Lhdnge ahd e\'qluﬂon‘
pdtta;ns oﬂ the Ldrbon—iﬁetqf)olism efficiency of produdlgn ll;.gﬂte'c gwﬂff-spgte 1y the Beijing-Tianjin-Hebei Reglon Chlﬂ{:l, from 2000 to 2020 on the basigof & Tithan metabﬂfr
perapectl\q The resFTts 'sholwed that: @ the carbon metdbohs ,e}ﬁuenu of}rproducuon ~living- ecolog;tdl spice showed 3 ﬂvctudtmg growth trend, indiéating themvmﬁcdnt
spdtlf_‘I dlﬁ"'erenuanmn of carﬁu‘n metabolism efficiency in eaJh mt}e There yas«a ow overall carbon metabolism e&lcu!ncy level, withla distribution pattern of being high in I,bz" middle
and low in fhe north and spm.’g ) The Malmquist mdex shd'\xeif that }he Tofa chtor#Productn ity (TFP) of (‘m'bon metabolism efficiency Jras greater than 1, and both the Technical
Cha e T? and, Pure Efﬁuen(y-Chgnge PEC) werle lesa than 1,, in whi ch Jtdh_(;.TFl_’..showed an increasing trend whereas there wa¥fio significant contribution of technological
Progrgss or puie tec}l,rffcal e'fﬁmeney to carbon metabolism dﬁuen(\ “The toﬂ srproductivity of more than 50% of the cities showed an improving trend, only 38. 46% of which
madé tec;}mt'ﬂoglcd progress.in improving carhon metabolism efficiency, anJ more than half of the urban pure technical efficiency showed a decreasing trend, in which the technical
efﬁclenc'lyl Lhange and scale efficiency change were greater than 1 in most cities. (3) There were different types of carbon efficiency characteristics in each city, and according to the
movement rules of the corresponding points in the quartile map, the evolution patterns of tourism industry efficiency were classified into stable, reciprocating, progressive, and
abrupt. Therefore, local governments should adopt differentiated strategies to reasonably allocate spatial resources of production-living-ecological space and improve the technical
level and scale efficiency, so as to improve the efficiency of urhan carbon metabolism.

Key words: production-living-ecological space; carbon metabolism efficiency; evolution mode; material flow analysis; super-efficiency DEA model; Malmquist index
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