
conclusions, we note that the selected food domain DCIs within our
study use either the ‘coordination’ mechanism (exchanging with others
to minimise food waste e.g., through digital apps) or ‘substitution’ (local
foods substituted for imported foods via digital hubs) impact mecha-
nisms, which we find have higher emissions reduction potential (Key
Finding 1).

Key Finding 4 - Ensuring good access to digitalisation and
physical infrastructure is an enabler of impact but is not a critical
determinant of the magnitude of impact. Global digitalisation is
steering progress towards increased dependence on digital access and
skills, physical infrastructure and complex interdependence across sec-
tors (Thacker et al., 2019). Our study has not been able to disentangle
these effects. We find very modest differences across high and medium
dependence on digital accessibility and skills, with a large, estimated
reduction in emissions with low dependence. We note however, that
DCIs classified as having lower dependence on digital access and skills
tend to be the same DCIs operating through a ‘substitution’ impact

mechanism which demonstrates a larger emissions-related outcome
(Key Finding 1). As digital technology continues to evolve the re-
quirements for additional enabling physical infrastructure, and future
reconfigurations to existing infrastructure is widely recognised (Gnann
et al., 2018). Van der Vooren (Van der and Vooren, 2014) emphasises
the importance of this transition in transport systems. The diffusion of
radically new vehicle technologies, for example could be impeded by
charging infrastructure deficiencies (Bokolo, 2023).

Key Finding 5: Study design characteristics exert a secondary
influence on the magnitude of impact across different studies. In
this key finding we concur with Horner, Shehabi (Horner et al., 2016).
Differences in impact are highly likely to reflect the subjectivity of de-
cisions made by researchers in the study design process. There are of
course inherent challenges to improving consistency in approaches to
measuring the indirect effects of different impact mechanisms, which
largely rely on the availability and validity of established empirical
work. We suggest future work could be improved by encouraging

Table 7
Results for Test 3 (multivariate quantile regression), comparing the magnitude of emissions-related outcomes across impact mechanisms, and deployment context
controlling for study design characteristics.

Influence on emissions-related outcomes Results for Test 2 Results for Test 3 Absolute (%) change magnitude |test3-test2|

Estimated % change in impact
(emissions-related outcomes)

no controls controls change

Impact mechanism Access →15.5 →20.4 4.9
Coordinate →20.0 →17.8 2.2
Substitute →34a →44.1a 10.1
Optimise →9.0 0.5 9.5
Virtualise →0.6 →6.2 5.6
Control →21.34 →20.9 0.5

Explained variance pseudo R2 (%) 5.6 8.1 2.5
Deployment Context Domain of Application Transport →11.0 →9.0 2.0

Food →23.1 →37.1a 14.0
Homes →16.7 →14.3 2.4

Explained variance pseudo R2 (%) 1.2 5.2 4.0
Type of action Avoid →6.1a →9.7a 3.6

Shift →20.0 →20.8 0.8
Improve →18.0 →14.6 3.4

Explained variance pseudo R2 (%) 1.7 4.2 2.5
Dependence on digital skills and accessibility High →14.5 →14.0 0.51

Medium →13.8 →18.5 4.7
Low →70.0a →60.8a 9.2

Explained variance pseudo R2 (%) 0.5 4.1 3.7
Dependence on access to physical infrastructure High →18.0 →14.0 4.0

Medium →15.0 →18.8 3.8
Low →17.0 →15.5 1.5

Explained variance pseudo R2 (%) 0.01 3.1 3.1

* denotes significant to 95% C.I.
a Denotes significant to 99% CI.

Fig. 1. Change in emissions-related outcomes across impact mechanisms, comparing between study estimates without additional controls for differences in study
design (Graph 1(a)) and with additional controls for differences in study design (Graph 1(b)). Graphs depict median impact (bullet) with standard error bars.
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