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Can new consumer goods and services

help tackle climate change?
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Source: Global Carbon Project (2018)

The future is 
uncertain …
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The future is 
uncertain …

but reducing 
energy 

demand is 
critical

Source: IPCC (2018) Special Report on Limiting Warming to 1.5°C.
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like BECCS (S2 and S5 pathways in Figure 2.5) (Luderer et al., 2018; 
Rogelj et al., 2018). Major drivers of these differences are assumptions 
about energy and food demand and the stringency of near-term climate 
policy (see the difference between early action in the scenarios S1, 
LED and more moderate action until 2030 in the scenarios S2, S5). 
Furthermore, the carbon budget in each of these pathways depends 
also on the non-CO2 mitigation measures implemented in each of them, 
particularly for agricultural emissions (Sections 2.2.2, 2.3.3) (Gernaat et 
al., 2015). Those pathways differ not only in terms of their deployment 
of mitigation and CDR measures (Sections 2.3.4 and 2.4), but also in 
terms of the resulting temperature overshoot (Figure 2.1). Furthermore, 
they have very different implications for the achievement of sustainable 
development objectives, as further discussed in Section 2.5.3.

2.3.2.2 Pathways keeping warming below 1.5°C or temporarily 
overshooting it

This subsection explores the conditions that would need to be fulfilled 
to stay below 1.5°C warming without overshoot. As discussed in Section 
2.2.2, to keep warming below 1.5°C with a two-in-three (one-in-two) 
chance, the cumulative amount of CO2 emissions from 2018 onwards 
need to remain below a carbon budget of 420 (580) GtCO2; accounting 
for the effects of additional Earth system feedbacks until 2100 reduces 
this estimate by 100 GtCO2. Based on the current state of knowledge, 

exceeding this remaining carbon budget at some point in time would 
give a one-in-three (one-in-two) chance that the 1.5°C limit is overshot 
(Table 2.2). For comparison, around 290 ± 20 (1 standard deviation 
range) GtCO2 have been emitted in the years 2011–2017, with annual 
CO2 emissions in 2017 around 42 ± 3 GtCO2 yr!1 (Jackson et al., 2017; 
Le Quéré et al., 2018). Committed fossil-fuel emissions from existing 
fossil-fuel infrastructure as of 2010 have been estimated at around 
500 ± 200 GtCO2 (with about 200 GtCO2 already emitted through 
2017) (Davis and Caldeira, 2010). Coal-fired power plants contribute 
the largest part. Committed emissions from existing coal-fired power 
plants built through the end of 2016 are estimated to add up to roughly 
200 GtCO2, and a further 100–150 GtCO2 from coal-fired power plants 
under construction or planned (González-Eguino et al., 2017; Edenhofer 
et al., 2018). However, there has been a marked slowdown of planned 
coal-power projects in recent years, and some estimates indicate that 
the committed emissions from coal plants that are under construction 
or planned have halved since 2015 (Shearer et al., 2018). Despite these 
uncertainties, the committed fossil-fuel emissions are assessed to 
already amount to more than two thirds (half) of the remaining carbon 
budget.

An important question is to what extent the nationally determined 
contributions (NDCs) under the Paris Agreement are aligned with the 
remaining carbon budget. It was estimated that the NDCs, if successfully 

Figure 2.5 |  Evolution and break down of global anthropogenic CO2 emissions until 2100. The top-left panel shows global net CO2 emissions in Below-1.5°C, 
1.5°C-low-overshoot (OS), and 1.5°C-high-OS pathways, with the four illustrative 1.5°C-consistent pathway archetypes of this chapter highlighted. Ranges at the bottom of the 
top-left panel show the 10th–90th percentile range (thin line) and interquartile range (thick line) of the time that global CO2 emissions reach net zero per pathway class, and for 
all pathways classes combined. The top-right panel provides a schematic legend explaining all CO2 emissions contributions to global CO2 emissions. The bottom row shows how 
various CO2 contributions are deployed and used in the four illustrative pathway archetypes (LED, S1, S2, S5, referred to as P1, P2, P3, and P4 in the Summary for Policymakers) 
used in this chapter (see Section 2.3.1.1). Note that the S5 scenario reports the building and industry sector emissions jointly. Green-blue areas hence show emissions from the 
transport sector and the joint building and industry demand sector, respectively. 
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Food and sustainability – a tough nut to crack



2 non-digital innovations
Rooftop urban farms           Plant-based meat substitutes  
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5th: Changing diet – recipe apps
e.g., Flexitarian Diet, Easy Vegetarian
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4th: Changing diet - gamification apps
e.g., Quit meat, Less meat less heat
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3rd: Buy low carbon food – Digital hubs for local food
e.g., Farm Drop, Open Food Network
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2nd: Food waste – Peer to Peer food sharing apps
e.g., Olio, Share your meal
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1st: Food waste - 11th hour apps
e.g., Too good to go, Lunchie
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inter-dependence
early adopters reduce risks 
perceived by late adoptershigh 

adoption 
propensity

high initial
risk aversion

Diffusion = communication over time about an innovation
among members of a social system

(1) early adopters

(2) social influence

(3) innovation 
attributes
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Attribute game - instructions

a) Cards show 11 most important attributes for low carbon 
innovations that appeal to people – from our research

b) Rank these attributes in terms of how important you think 
they

1. most appealing feature of low carbon innovations
2. 2nd most appealing feature… etc.
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Our results were (1)…

6. inter-dependencies (n=31) 
7. social stability (n=26)
8. social benefits (n=22)
9. novelty (n=16)
10.independence from others (n=16)
11.identity signal (n=13)
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Our results were (2)…

1.saves money, saves time or improves health 
(n=104)

2.environmental benefits (n=68)
3.trusted, tried, tested (n=62)
4.ease and flexibility of use (n=58)
5.ease and flexibility of access (n=52)
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Typology of 
low carbon 
innovations
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Research question

How do consumer-facing, digital food-related innovations reduce GHG 
emissions?

Research sub-questions

1. Why do the innovations appeal to consumers?

2. To what extent does the adoption of the innovations reduce GHG 
emissions?

3. Which factors are important in scaling up adoption of the innovations?
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Contextual factors:
Attitudes towards food +/-
Attitudes towards 
environment +/-

Regulatory context +/-
Incumbent response +/-
Economic trend +/-

Relative 
appeal of 
innovation 
among non-
adopters: +/-

Case Level System Level

Use of 
innovation:
Extent +/-
Frequency +/-
Context +/-

GHG 
emissions 
reduction = 
X kg CO2e 
per meal

If (n= ) early adopters with characteristics (A, B,) 
use digital innovation Y because of appeal Z ,

Change over time: Y2 = +/- ; Y3 = +/- ;…

GHG emissions reduction 
at case level = 

X t CO2e per year

GHG emissions reduction 
at system level = 
X t CO2e per year
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Figure 2.5 |  Evolution and break down of global anthropogenic CO2 emissions until 2100. The top-left panel shows global net CO2 emissions in Below-1.5°C, 
1.5°C-low-overshoot (OS), and 1.5°C-high-OS pathways, with the four illustrative 1.5°C-consistent pathway archetypes of this chapter highlighted. Ranges at the bottom of the 
top-left panel show the 10th–90th percentile range (thin line) and interquartile range (thick line) of the time that global CO2 emissions reach net zero per pathway class, and for 
all pathways classes combined. The top-right panel provides a schematic legend explaining all CO2 emissions contributions to global CO2 emissions. The bottom row shows how 
various CO2 contributions are deployed and used in the four illustrative pathway archetypes (LED, S1, S2, S5, referred to as P1, P2, P3, and P4 in the Summary for Policymakers) 
used in this chapter (see Section 2.3.1.1). Note that the S5 scenario reports the building and industry sector emissions jointly. Green-blue areas hence show emissions from the 
transport sector and the joint building and industry demand sector, respectively. 

Source: Grubler, Wilson et al. (2018) A Low Energy Demand Scenario. Nature Energy.
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