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Bottom-up climate 
mitigation efforts 

Martin Kesternich is Deputy in the Research Department “Environmen-
tal and Resource Economics, Environmental Management” at the Centre 
for European Economic Research (ZEW) in Mannheim, Germany. In July 
2015, he received his doctoral agree in economics from the University of 
Hamburg. Martin Kesternich was a visiting researcher at Yale School of 
Forestry & Environmental Studies. In his research, he applies experimen-
tal and empirical methods on issues in environmental and behavioral 
economics.

Given the limitations to solve the 
global climate dilemma in international 
negotiations, bottom-up efforts can 
become an important tool to help to 
avoid climate change at dangerous 
levels. At the same time, these bottom-
up mitigation efforts can be considered 
as a populations’ willingness to 
voluntarily provide and support costly 
climate change mitigation policies and 
services. Several empirical studies have 
therefore focused on the acceptance of  
climate mitigation efforts by revealing 
the underlying individual willingness-
to-pay (WTP) for abating CO2.

Löschel et al. (2013) and Diederich 
and Goeschl (2014) use framed-field 
experiments to investigate acceptable 
cost levels and the willingness to avoid 
negative consequences of  climate 
change among the German population. 
In these studies, participants had 
the opportunity to purchase their 
desired amount of  carbon allowances 
which were then withdrawn from the 
European Union Emissions Trading 
Scheme. Both studies report a (close-to) 
zero median WTP and a mean WTP of  
12 EUR per tCO2 (Löschel et al. 2013) 
or 6 EUR per tCO2 (Diederich and 
Goeschl 2014), respectively. According 
to these findings, a political majority for 
substantial (i.e. costly) climate policy 
appears difficult to achieve. Recent 
framed-field experimental studies 
more explicitly focus on the role of  
the spatial dimension for assessing the 
demand for global and local public 
goods provision (e.g., Diederich and 
Goeschl forthcoming, Gallier et al. 

2017, Löschel et al. 2018). Löschel et 
al. (2018) study the demand for global 
and local environmental protection 
in China. Related to the previous 
studies, participants from Beijing had 
the opportunity to purchase carbon 
allowances from two Chinese CO2 
emissions trading schemes (ETS) in 
Beijing or Shenzhen (2000 km south 
of  Beijing) where the first scheme in 
addition to global climate protection 
also generates local co-benefits to 
citizens from Beijing. They report that 
at low prices the demand for Beijing 
ETS permits is significantly higher 
than for Shenzhen ETS permists 
which stresses the role for co-benefits 
on voluntary contributions to climate 
change mitigation. For their sample, 
the mean (median) WTP per tCO2 
is about 1.47 (0.64) EUR for Beijing 
ETS permits and 1.43 (0.22) EUR for 
Shenzhen ETS permits.

In addition to these empirical 
methods, a growing body of  field 
experiments being implemented as 
randomized controlled trials (RCTs) 
have been used to explore the stability 
and consistency of  preferences for 
certain environmental programs or 
resource conservation campaigns. As 
one example for investigating pro-
environmental behavior, research has 
focused on the demand for “green 
goods” which explicitly link public 
goods contributions to individual harm-
related behavior. As a prominent “green 
good”, carbon offsetting programs 
provide the opportunity to reduce 
pollution externalities and therefore 
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diminish one’s own contributions to a 
public bad. In contrast to pure donation 
decisions, carbon offsets and private 
consumption are inherently linked and 
may therefore be subject to potential 
feedback effects from one to another. 
 
In a recently conducted project, we 
have studied the demand for carbon 
offsetting in a field experiment within 
the German long-distance bus market 
(Kesternich et al. 2016a). The offsetting 
program was introduced as an official 
part of  the conventional online 
booking system of  the bus operator. 
After having chosen their ticket for 
the bus travel, participants were asked 
whether they would like to offset their 
related carbon emissions for a given 
price. Based on individual carbon 
emissions of  47g CO2 per passenger 
kilometer and a price of  17.90 EUR 
per tCO2 charged by the collaborating 
offsetting provider, offsets were sold at 
0.08 EURO per 100 person kilometer. 
Across all bookings, the travel length on 
average amounted to 268 km, resulting 
in corresponding CO2 emissions of  
12.6 kg and an offsetting price of  about 
0.21 EUR or slightly more than 1% 
of  the total ticket price in the baseline 
scenario. Under these conditions, 
27.0% of  all customers participated 
in the carbon offsetting program 
during their first ticket purchase.  
 
In addition to this baseline scenario, 
we introduced different treatment 
groups with financial stimuli such 
as price discounts of  25%, 50% 
or 75% to study price sensitivities. 
Moreover, we considered different 
matching schemes that multiplied the 
participants’ contributions at a specific 
rate (e.g., 1kg of  CO2 reduction added 
for every kg offset by the customer) at 
no further expense for the customer. 
As typical for RCTs, participants were 
randomly assigned into the baseline 
and into the different treatment groups. 
Under the assumption that due to the 
randomization no systematic differences 
persist between the two groups, 
differences in response behavior could 

be tracked back to the specific attributes 
of  the program in the different groups.  
 
Our analysis reveals that both the 
price discounts and the matching 
schemes were able to further stimulate 
participation but with a modest 
sensitivity to prices. However, looking at 
average payments across all customers 
net of  the respective subsidy we only 
find little differences compared to the 
baseline scenario. Our most appealing 
finding is the dominance of  the 1:1 
matching scheme which also hold in 
the long-run, i.e. by observing returning 
customers. While the treatment effects 
of  the price discounts disappeared 
rather quickly for returning customers 
after their first booking, only the 1:1 
matching schemes further enhanced 
net contributions when customers were 
treated repeatedly. Even after removing 
the financial subsidies we find higher 
participation rates and net contribution 
levels for customers previously 
facing a 1:1 match. One speculative 
explanation for this surprising finding 
is that fairness concerns matter for 
customers: a 50-50 split might be 
considered as a “fair” burden sharing 
of  carbon emissions between the 
bus company and the customer. 
 
Does that mean that financial incentives 
are key to launch pro-environmental 
behavior? Non-monetary interventions 
grounded at the intersection of  
psychology and behavioral economics 
have broadened the economic toolkit to 
stimulate environmental protection and 
resource conservation. These small scale 
behavioral “nudges” typically include 
commitment devices, information 
provision, social norms like peer-
comparison, goal setting, or default 
options. A growing number of  empirical 
applications in a variety of  environmental 
economic settings (e.g. water use, 
electricity consumption, recycling) 
underline their (cost) effectiveness. 
 
In a related experiment we have looked 
at the effect of  a subtle non-price 
based change in the choice architecture 
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by altering the default option of  the 
offsetting program (Kesternich et 
al. 2016b). In the baseline scenario, 
bus travelers had the opportunity 
to offset their carbon emissions but 
could also simply ignore the offer 
without indicating an explicit decision 
and continue the booking process 
without participating in the program. 
This design corresponds to a classical 
“opt-in” setting with non-participation 
as the default option. In our “active 
choice” treatment, customers were 
required to explicitly indicate their 
offsetting decision in order to 
finalize the purchase of  their ticket. 
Our results suggest that the “active 
choice” request was able to increase 
the share of  participants in the carbon 
offsetting program by 50% compared 
to the baseline scenario. Most notably, 
we find similar treatment effects 
when analyzing returning customers, 
providing evidence that active choice 
requirements maintained increased 
contributions in the context of  iterated 
decision making. After we finished our 
experiments with the bus company in 
fall 2013 the carbon offsetting program 
remained online and is currently still 
part of  the online booking system of  
the bus operator. 

How do these findings relate to other 
studies on participation in carbon 
offsetting programs? Löfgren et 
al. (2012) study carbon offsetting 
behavior of  air travelers to the 
Annual Conference of  the European 
Association of  Environmental and 
Resource Economics (EAERE) in 
Sweden in 2008. The underlying 
offsetting cost was 20 EUR per tCO2 
resulting in individual amounts of  
10 EUR (for 0.5 tCO2) for flights 
from within Europe and 40 EUR 
(for 2.0 tCO2) for transatlantic 
flights. Participation rates among 
environmental economists was 
generally higher compared to our bus 
customers. In the opt-in scenario, 
39.3% of  the participants took part in 
the campaign. Similarly to our findings, 
the share increases in the active choice 
condition (46.8%) but the difference 

between the two settings is not 
significant in this study. Löfgren et al. 
(2012) explain the missing significance 
with the characteristics of  their 
subject pool of  mainly environmental 
economists such that default effects 
may attenuate with market experience. 
In a similar study, Araña and León 
(2012) observe participation in a 
carbon offsetting program among 
air travelers to scientific conventions 
and conferences in Gran Canaria 
from 2009 to 2011. They consider 
both different default sets (opt-in vs. 
opt-out) and offsetting prices (10, 
20, 40, and 60 EUR). Their results 
suggest acceptance rates to decrease 
in prices irrespectively of  the frame 
of  the default option. For small prices, 
participation is higher in the opt-out 
design. On average, participation rates 
are in the range of  those observed by 
Löfgren et al. (2012) and amounted to 
45% in the opt-in design and to 57% 
in the opt-out sample. The mean WTP 
per tCO2 corresponds to 39.82 EUR in 
the opt-out frame and to 25.91 EUR in 
the opt-in sample. 

A major insight of  these examples 
on voluntary contributions to climate 
protection is that citizens’ willingness 
to engage in voluntary climate 
protection appears to be both context-
sensible and population-specific even 
if  we focus on a narrowly tailored 
activity such as carbon offsetting. 
Research shows that individuals do 
not only differ in their motives for 
carbon offsetting but these different 
types of  motivations also shape 
responses to offset prices and offset 
rates in quite different ways. While 
voluntary contributions to climate 
protection will quite certainly not be 
sufficient to close the emissions gap 
at the global level, they may contribute 
to stimulate spill-over or interaction 
effects in different areas of  sustainable 
consumption and deepen the general 
awareness for climate protection. 
As an inspiring example, Carlsson et 
al. (2016) explores the impact of  a 
social information campaign targeting 
water conservation in households on 
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the use of  residential electricity in the 
respective households. While the social 
information campaign reduces water 
use both for households with inefficient 
and efficient water consumption in 
the pre-intervention phase, positive 
spillover effects on energy consumption 
can only be observed for the latter 
group. The potentials and limits of  
informal institutions and particularly 
social norms as a mean to contribute 
to large-scale behavioral change are not 
yet fully understood. Field experiments 
provide a meaningful tool to further 
deepen our understanding on the role 
of  social norms for environmental 
protection, including their potentials in 
groups of  individuals, companies and 
among other non-state actors.
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