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31 Discounting the future: The effect of collective motivation on investment
32 decisions and acceptance of policies for renewable energy
33 Abstract
34 Previous research has mainly considered economic factors and personal psychological

35  factors (e.g., personal pro-environmental attitudes) as determinants of investment behavior for
36  renewable energies. However, less is known about how social identities, i.e. the human capacity
37  tothink and act as a member of a social group, can shape green investment behavior. Combining
38 insights from economics and psychology, the current research investigates if collective pro-
39  environmental motivation (e.g., pro-environmental ingroup norms, collective climate efficacy
40  beliefs) can uniquely add to the explanation of investment decisions and the acceptance of
41  policies for renewable energies. Results from a multi-country survey (31 European countries,
42 N =18,037), including a discrete choice experiment, showed that collective pro-environmental
43  motivation was positively correlated with the acceptance of green energy policies and
44  negatively correlated with discounting of future benefits (money discount rate) in investment
45  decisions for renewable energies. Importantly, collective pro-environmental motivation
46  remained a significant predictor of policy acceptance and the discount rate after controlling for
47  personal pro-environmental motivation. Furthermore, the associations between collective pro-
48  environmental motivation and our outcome measures were stronger for respondents highly
49  1identified with their group compared to low identifiers. Our findings suggest that collective pro-
50  environmental motivation provides a unique opportunity to increase support for and
51  participation in the transformation towards carbon-neutrality.

52

53 Keywords: social identity, pro-environmental behavior, policy acceptance, renewable energy
54 investment, social norms, collective efficacy, discount rate
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56 Introduction

57 Scientific forecasts show that the ecological, social and economic consequences of
58  continued global warming will be dramatic [1]. Previous calls to action to stop global warming
59  were ineffective or insufficient. Why is this the case? Perhaps, the wrong actions were
60  addressed. Environmental behavioral sciences and interventions have long been focusing on
61  explaining and changing private (consumption) behavior as a personal decision of individuals
62  [2-4].This might have been wrong-headed and insufficient for two reasons.

63 First, the urgency and scale of global environmental degradation require the immediate
64 transformation of societies’ production and consumption systems. Specifically, dramatic
65  changes in the infrastructural, economic, and legal boundary conditions of individuals’ behavior
66 are needed to enable large-scale changes in private environmentalism across different societal
67 milieus and groups. This is because current structures often discourage or disable pro-
68  environmental behavior options as ecologically sustainable products or services are not offered
69  oronly at high personal costs in terms of money, effort, or safety (e.g., biking is often perceived
70  as dangerous in car-crowded cities, and frequent public transport connections are often missing
71  inrural areas). At the same time, dynamics of free-riding and commons dilemma situations [5—
72 7] require regulations and prohibitions to induce people making personally costly contributions
73 to the common (environmental) good [8, 9]. As a consequence, understanding and changing
74 individuals’ environmental behavior needs a focus on structural changes [10]. This does not
75  mean, however, that investigating and supporting pro-environmental action in individuals is not
76  important. The opposite is true. It is just pivotal to look at the relevant types of action. Thus,
77  instead of limiting the focus to private consumption, behavioral sciences urgently need to
78  understand when, how, and why individuals support or oppose societal and economic transition
79  processes. These actions may include the passive acceptance of green policy measures (e.g.
80 increased taxes on fossil fuels), but also more active behaviors like participation in collective

81  environmental projects, such as investment in renewable energy sites. In the realm of economic
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82  behavior, much more than through individual pro-environmental consumption, a person might
83  be able to effectively support the transformation towards carbon-neutrality by investing money
84  in green businesses. In other words, behavioral sciences are now needed to explain individuals’
85 actions that are directed on changing the system, and not just their personal environmental
86  behaviors. This is why the present research seeks to explain the psychological and economic
87  drivers of both the acceptance of environmental policies and personally costly investment
88  decisions in green businesses, such as financial investments in renewable energy projects.
89 There is a second reason why the current focus on personal behavior decisions is
90 insufficient. It refers to an inaccurate conception of individuals’ behavior as a solely personal
91  decision that is driven by personal cost-benefit analyses, personal morals, and personal
92  capabilities. If environmental action would be a solely personal decision, probably, people
93  would never start to act. This is because the current large-scale environmental crises that burden
94  people [11, 12] did not emerge, and cannot be solved by, an individual’s action alone. In the
95  global North, it even does not threaten most individuals’ current personal well-being, but that
96  of the many generations of people to come. Obviously, environmental crises such as climate
97  change, are solely collective, but not personal, problems. So, why should people act? We
98  propose that they do so, nevertheless, because their basic psychic design implies that humans
99  think and act as group-members instead of idiosyncratic and isolated persons [13, 14]. That is,
100  people act upon collective problems on the ground of their identification with, and their
101  perception of, a collective they categorize themselves as [15]. Collectives may refer to groups
102 from different levels of inclusiveness, ranging from small activist groups to very inclusive
103 social categories (e.g. generational or national groups; [16]). Then, group-members’
104  environmental cognition and action depends on whether they consider their group as being in
105 favor of pro-environmental action and as having the capabilities to significantly affect
106  environmental crises [17]. Recently, such theorizing on collective pro-environmental

107  motivation has been introduced to the study of pro-environmental behavior [15, 18, 19].
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108  Building on the Social Identity Approach [13], this work indicates that collective pro-
109  environmental motivation may be an important, but sometimes overlooked factor in transition
110  processes towards carbon-neutrality [20].

111 The present research aims to shed light on the question, how the human capacity to think
112 and act as social group members uniquely shapes people’s efforts to mitigate large-scale
113 environmental crises. Extending previous work, we target environmental behaviors that are
114 more directly related to structural changes, namely acceptance of environmental policies and
115  the subjective discount rate in investment decisions for renewable energies. The discount rate
116  is an important factor to consider in investment behavior as it represents the time preference for
117 consumption and reflects the opportunity cost of a specific investment, such as an investment
118  in a renewable energy project. A high discount rate would result in a lower present value of
119  future benefits from the investment, making it less attractive to private or public investors. In
120 contrast, a low discount rate would increase the present value of future benefits and make the
121  investment more appealing. The subjective discount rate can have a significant impact on the
122 pace and success of the transformation towards a carbon-neutral future, as it determines the
123 perceived value and feasibility of investments in green businesses. Economic research on
124 (subjective discount rates in) investment in renewable energy projects has mainly focused on
125  the role of markets and incentive-based policies, for example how to design feed-in tariffs to
126  induce efficient investments into renewable electricity generation [21, 22]. However, less is
127  known about the effects of collective psychological factors on investment decisions. Bringing
128  together economic and psychological research, the present work aims to provide novel and
129  interdisciplinary insights into how collective pro-environmental motivation may affect the
130  investment behavior and the acceptance of policies for renewable energies and - as a
131 consequence - may increase private engagement for the transformation towards carbon-

132 neutrality.
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133 Social identity and pro-environmental behavior. Psychological research
134 investigating the cognitive and motivational drivers of people’s pro-environmental behavior
135  has tended to focus on personal beliefs and motivation, such as personal environmental
136  attitudes, perceived personal behavior costs or (personal) self-efficacy beliefs. However, we
137  need to consider collective cognition and motivation as well, i.e. the switch from the personal
138 ‘T’ to the collective ‘we’, if we aim to understand and support people’s pro-environmental
139  behavior [15, 19, 23, 24]. Recently, environmental psychology has started to investigate the
140  effects of collective motivation on pro-environmental conduct. In line with the Social Identity
141  Approach [13], this work proposes that — if certain conditions are met — individuals think and
142 act in terms of their group membership (social identity) when appraising and responding to
143 environmental problems. This self-categorization as a group member increases the importance
144 of collective motivation for pro-environmental behavior.

145 But how exactly does group membership affect environmental appraisal and behavior?
146  Models of collective pro-environmental action, such as the Social Identity Model of Pro-
147  Environmental Action (SIMPEA; [15]), describe three key factors that influence how group
148  members respond to perceived environmental crisis: ingroup norms and goals, collective
149  efficacy beliefs, ingroup identification. Specifically, SIMPEA proposes that individuals are
150  more likely to act in a pro-environmental manner if the norms and goals of their group support
151  such behavior, particularly for members who are highly identified with their group. Similarly,
152  collective environmental efficacy beliefs, i.e. the perception that the ingroup is capable (or not)
153  to achieve its pro-environmental goals, should affect pro-environmental action. If the group is
154  perceived as agentic and capable to achieve its pro-environmental goals, group members,
155  especially high identifiers, should be more motivated to engage in pro-environmental action.
156  However, collective factors may also influence how individuals appraise environmental issues.

157  For example, social identities may increase or decrease acceptance of anthropogenic climate



http://creativecommons.org/licenses/by/4.0/
https://eartharxiv.org/

This manuscript is a preprint and has not been peer reviewed. The copyright holder has made the manuscript available under a Creative Commons Attribution 4.0 International
(CC BY) license and consented to have it forwarded to EarthArXiv for public posting.

158  change, depending on whether (or not) climate change denial is perceived as prototypical for
159  the salient group [25] .

160 A growing body of research has shown that collective pro-environmental motivation
161  can foster people’s pro-environmental behavior, albeit less work has been carried out regarding
162  the effects of collective motivation on appraisal processes (see [17, 18], for recent reviews). For
163  example, increasing the salience of their political identity reduced acceptance of anthropogenic
164  climate change and climate action intentions among self-identified political right-wingers [26].
165  Similarly, environmental ingroup norms, i.e. norms supportive or not supportive of pro-
166  environmental behavior, were found to affect pro-environmental action intentions across
167  different behavioral domains, including mobility behavior, energy-saving behavior, recycling
168  or sustainable food choice [27-29]. Importantly, the effects of ingroup norms on action
169  intentions were stronger for individuals highly identified with their group compared to low
170  identifiers [30, 31]. Corroborating these findings, meta-analytic results indicated that stronger
171  endorsement of a social identity with clear climate-protective norms was associated with higher
172 behavioral intentions to fight climate change or self-reported climate-protective behavior [32].
173 Finally, strong beliefs about the ingroup’s capability to mitigate climate change increased
174  climate-protective private consumption behavior as well as climate activist behavior [33-35].
175  Notably, the effects of collective pro-environmental motivation on pro-environmental action
176  are not limited to groups inherently related to environmental issues (e.g. environmental activist
177  groups), but were also observed for broader social categories (e.g., community identification;
178  [36]). This suggests that social identities may provide a point of entry for interventions to foster
179  pro-environmental action across different social contexts. The majority of the studies on
180  collective pro-environmental motivation and pro-environmental behavior, however, have
181  targeted private consumption behaviors or activist behavior (Fritsche et al., 2018). In contrast,
182  fewer work has investigated the effects of collective pro-environmental motivation on

183  economic behavior, such as decisions about investment in green businesses or acceptance of
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184  green, but relatively costly policy measures [37]. Applying the social identity perspective to the
185  study of green investment behavior may be a timely endeavor, as raising investment in green
186  businesses can be considered a key strategy to facilitate the transformation towards carbon-
187  neutrality.

188 Economic research on investment behavior for renewable energies. From the
189  economics perspective, an investment into a renewable energy project is profitably done if its
190  present value exceeds the costs of the investment. This present value depends on the cash flow
191  of'the project. A large literature asks how to design economic instruments that increase the cash
192  flow in order to set the correct investment incentives (reviewed in [21, 38]). In addition, the
193  present value of a renewable energy project depends on the discount rate applied to the future
194  payments. In more psychological terms, a subjective discount rate represents the (reduced)
195  present value people assign to investment outcomes they expect only for the future, not for
196  today. As an example, imagine the choice between receiving €100 today or €100 in one year.
197  If the discount rate is 5%, the €100 somebody receives in one year is worth less to this person
198 today, or in other words, €100 in one year is equivalent to €95.23 today
199 (€100 /(1 + 0.05) = €95.23). The larger the subjective discount rate, the less favorable an
200 investment becomes. Higher discount rates thus make investments with long-term payouts or
201  benefits, such as benefits for future generations, substantially less attractive. As a consequence,
202  the subjective discount rate could be a crucial factor influencing support for private and public
203  investments for the transformation towards carbon-neutrality. While there is a growing body of
204  literature showing that individual discount rates are shaped by personal and contextual
205  circumstances [39, 40], much less is known about how social identities and collective
206  motivation affect discount rates and, hence, investment strategies.

207 Present research. The present research investigates the effects of personal and
208  collective pro-environmental motivation on efforts to support the transformation towards

209  carbon-neutrality. Previous work in environmental psychology has often focused on private
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210  consumption behaviors (e.g., recycling, private mobility behavior) and on personal-level
211  variables when predicting pro-environmental behavior (e.g., personal attitudes; [41]). The
212 present research extends these studies by testing how collective pro-environmental motivation
213 (e.g., perceived ingroup norms supportive of pro-environmental action, collective
214  environmental efficacy beliefs) may influence behaviors that are more directly related to
215  changes in our production and consumption patterns. Specifically, we examine if collective pro-
216  environmental motivation can uniquely add to the explanation of investment decisions and
217  acceptance of policies for renewable energies. We use investment in renewable energy projects
218  asakey possibility for individuals to contribute to the transformation towards carbon-neutrality.
219  The key parameter for private or public decision-making in such climate-related investments is
220  the subjective discount rate [42—45] which converts future payoffs into a present-day equivalent
221  value. The subjective discount rate thereby takes into account the time value of money and other
222 factors.

223 Using data from a multi-country survey in 31 European countries (N = 18,037), we test
224 if personal pro-environmental motivation (H1a) and collective pro-environmental motivation
225  (H1Db) are negatively associated with subjective money discount rate in a choice experiment on
226  investment in renewable energy projects and positively associated with acceptance of green
227  energy policies (personal motivation: H2a, collective motivation: H2b). In line with social
228  identity theory, we also examine if the effects of collective pro-environmental motivation on
229  discount rate (H3a) and policy acceptance (H3b) are stronger for participants with a strong
230  1identification with their group compared to low identifiers. Although the primary focus of the
231  present research is on collective pro-environmental motivation, we explore if the expected
232 correlations between collective pro-environmental motivation and our two outcome variables
233 remain significant after controlling for personal pro-environmental motivation. In other words,
234 we examine if collective motivation can uniquely add to the explanation of investment decisions

235  and policy acceptance.
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236 Materials and Methods

237 Survey and participants. We use data from an online multi-country survey collected
238  in the ECHOES Horizon 2020 project (echoes-project.eu; [46]). The survey region covered 31
239  European countries (EU 27, Norway, Switzerland, Turkey, UK) and the online questionnaire
240  was administered by a market research company. All survey materials were presented to the
241  participants in their native language and monetary values were translated from Euros into an
242 equivalent value of national currency, where applicable. About 600 respondents were recruited
243  in each target country using quota sampling methods to ensure that the samples were
244  representative with regard to income, age and gender. The total sample amounted to 18,037
245  completed questionnaires. Participants received a compensation of €5 after completing the
246  questionnaire. Table I presents a summary of the socio-demographic indicators of the survey
247  sample.

248 Ethics statement. The survey task was approved under the ethics oversight of the
249  European Union funded ECHOES Horizon 2020 project, and was compliant with the data

250  management plan and project handbook thereof .

251 Table I: Respondent socio-demographic characteristics

Characteristic Description Mean Median Min Max
Age 18-34 respondent age 18-34 035 O 0 1
Age 35-44 respondent age 35-44 023 O 0 1
Age 45-54 respondent age 45-54 020 O 0 1
Age 55+ respondent age 55+ 023 O 0 1
Male =1 if respondent identifies as male 051 1 0 1
Household number of residents in the household 274 3 1 6
size

Kids =1 if there are children under age 14 in the 0.60 1 0 1

household

Employed =1 if a person is full or part-time employed 062 1 0 1
University =1 if a respondent has an university or 0.48 O 0 1

equivalent degree

Income estimated net monthly income based on 2.02 1.5 0.02 8.18
income tranches in 1000’s
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252 Questionnaire and measurement of psychological variables. The questionnaire
253  included information on respondents’ socio-demographic situation, their decisions in a choice
254  experiment to invest in renewable energy projects, as well as items on respondents’ pro-
255  environmental and energy-related attitudes, beliefs, personal norms and behaviors (and
256  behavioral intentions). Participants were also asked to answer a number of group-related items
257  on energy norms, efficacy beliefs and behaviors as well as their social identification for
258  different social ingroups (see [46], for the full survey). For this, participants were randomly
259  assigned to respond to group-based questions that referred to one out of three social ingroups:
260  their municipality (N = 5919), their country (N = 6007), or Europe (N = 6111). For the current
261  research, we use items on personal pro-environmental motivation and group pro-environmental
262  motivation as predictor variables. Our central outcome measures are the subjective money
263  discount rate (see description of the choice experiment below) and the acceptance of green
264  energy technologies. If not indicated otherwise, all items were measured on five-point scales,
265  ranging from 1 = “strongly disagree” to 5 = “strongly agree”.

266 Acceptance of green technologies was assessed with one item (‘I would accept energy
267  policies that protect the environment even when these induce higher costs, e.g., policies that
268  increase the prices of fossil fuels.”). This variable will henceforth be called Acceptance.
269  Personal pro-environmental motivation includes two items on personal norms to save energy
270  and to support the energy transition (example item: ‘I feel a personal obligation to support
271  energy policies that support the energy transition.’), a single item on environmental self-identity
272 (‘Acting pro-environmentally is an important part of who I am.”) as well as a graphical measure
273  ofinclusion of nature in self (adapted from [47]), a single item on self-efficacy beliefs to support
274  the energy transition (‘As an individual, I can do a lot to support the energy transition.’) and
275 two items on climate change beliefs (‘Most scientists say that the world’s temperature has
276  slowly been rising over the past 100 years. Do you think this has been happening?’, ranging

277  from 1 =“No, definitely not” to 5 = “Yes, definitely”; ‘Assuming that the world’s temperature
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278  isrising, do you think this is caused mostly by natural causes, about equally by natural causes
279  and human activity, or mostly by human activity?‘, ranging from 1 = “Mostly by natural causes*
280  to 3 = “Mostly by human activity*).We z-standardized all eight items and combined them into
281  a single measure of personal pro-environmental motivation (Cronbachs o = .80), henceforth
282  called personal motivation index (PMI).

283 Items measuring collective pro-environmental motivation refer to the salient ingroup
284  (municipality, national, or EU). Collective pro-environmental motivation includes two items on
285  perceived injunctive ingroup norms to save energy and to support the energy transition
286  (example item: ‘Many people in [my municipality, the country I live in, the EU] would support
287 it if I used less energy, e.g., using public transport instead of a personal car, turning off lights
288  when leaving the room, using technical appliances which help to save energy.’), two items on
289  perceived descriptive ingroup norms to save energy and to support the energy transition
290  (example item: ‘A growing number of people in [my municipality, the country I live in, the EU]
291  try to save energy, e.g., using public transport instead of a personal car, turning off lights when
292  leaving the room, using technical appliances which help to save energy.’), and a single item on
293  collective efficacy beliefs to support the energy transition (‘We as people in [my municipality,
294  the country I live in, the EU] can act together to achieve the energy transition.”). We z-
295  standardized all items and averaged them into a single measure of collective pro-environmental
296  motivation (Cronbachs a. = .79), henceforth called collective motivation index (CMI). Finally,
297  social identification, i.e. identification with the salient ingroup, was assessed with one item
298  (‘How much do you see yourself as a citizen of [your municipality, the country you live in,
299  Europe]?’, ranging from 1 = “not at all” to 5 = “very much”). This variable will henceforth be
300  called ID.

301
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302 Table II: Summary statistics of the respondent specific variables
Variable Description N Mean St. Min Max
Dev.
PMI Personal pro-environmental 18,037 0.000 0.643 — 1.171
motivation index 2.789
CMI Collective pro-environmental 18,037 0.000 0.763 — 1.482
motivation index 2.563
ID How much do you see yourselfas 18,037 3.372 1.019 1 5
a citizen of [your municipality, the
country you live in, Europe]?
Acceptance | would accept energy policies 18,037 3.298 1.130 1 5
that protect the environment
even when these induce higher
costs (e.g., policies that increase
the prices of fossil fuels).
303 The choice experiment. The ECHOES survey incorporated a discrete choice

304  experiment (DCE) to examine preferences for community renewable energy (CRE) projects. A
305 DCE is a research method used to study preferences of individuals. It is a type of stated
306 preference study, which is used to measure how individuals would choose among different
307 options. The method involves presenting respondents with a series of hypothetical choices
308 between two or more options, where each option is defined by a set of attributes. The
309 respondents are asked to indicate which option they would choose in each scenario.

310 Within the ECHOES’ DCE, the respondents were presented with two hypothetical
311  investment opportunities in eight different scenarios. In each scenario, respondents could
312 choose to invest in a wind park or solar farm, with the investment levels, holding time and
313  other attributes of the options varying between scenarios. A third ’opt-out’ option was also
314  provided in each scenario, allowing respondents not to invest. The order of the scenarios was
315 randomized, and the survey included three blocks of eight scenarios for a total of 24 choice
316  scenarios. An example choice card is depicted in Figure 1. The experimental design uses the D-
317  efficiency criteria with Bayesian priors for creating choice sets. More information about the
318  statistical design of the DCE can be found in [48].

319
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320 Figure 1: Example choice card ( Source: [46])
321
322 The levels of the holding periods varying between 5, 10 and 15 years. To calculate the

323 profit we use the profit rate (0%, 5%, 10%, 20% or 50%) and the investment level which were
324  randomly assigned. The investment levels -- €100, €500, €1000, €2000, or €5000 --, were not
325  varied between the scenarios in order to simplify the choice tasks for the respondents. In Table
326  III we describe all attributes and list their levels. Further, the survey included a treatment that
327  told respondents that a local government, national government, or EU official had endorsed the
328  investment opportunities. Each treatment was shown to one-quarter of the respondents in each
329  country, with the remaining respondents seeing only a briefing explaining the investment

330  opportunities.

331 Table 111: Attribute levels and description

Attribute Description Levels

Profit rate The percent of money you get on top of 0%, 5%, 10%, 20%, 50%
your initial investment.

Holding The number of years until you get your 5, 10, 15 years

Period money back, including any profits.

Visibility If the proposed wind or solar park is visible or not visible
visible from your home.

Administrator The group that handles your investment community organization,
and is in charge of building and running utility company or
the power plant. government entity

332 Econometric model: Empirical model based on random utility theory. Our model

333  assumes that people maximize utility over time [49]. Utility in a broad sense, depends on
334  individual-level factors, both tangible economic variables, such as the amount and timing of
335  monetary payoffs, and personal behavior of self-efficacy beliefs. It further includes variables
336  that capture collective cognition and motivation relevant to the decision-making situation.
337  Specifically, utility is a function of observable characteristics of the investment alternatives, in
338  particular the profit rate, the project length, the investment volume, the visibility of the

339  renewable energy project, and the administrator of the project, as specified in the choice
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340  experiment. Moreover, the parameters of the utility function are modeled as functions of
341  observed individual and collective motivations of the respondents. The main aim of the paper
342  isto analyze how the respondents’ preferences are shaped by these latter variables.

343 I,, denotes the investment, which is independent of the choice alternative j but varies
344 with respondent n, with I, € {100,500,1000,2000,5000} Euros. The profit rate is m; €
345  {0,0.05,0.10,0.20,0.50}, and is one of the attributes changing with choice alternatives.

346 After the specified holding period for the choice alternative, T; € {5,10,15} years, has
347  passed, the project delivers the cash flow I, (1 + ;). The utility from cash flow and other
348  characteristics of the renewable energy investment X,; at the end of the investment period T is

349  described by the following utility function

350 Vi = e T, (1 + 7)) ("),
351 (1)
352 with @ > 0, and where the 8 is a vector of parameters indicating the marginal utility of

353  other investment-specific characteristics X;. As these are categorical variables, they enter
354 linearly in the log of utility. The utility derived from the investment accrues T periods into the

355  future, whereas the decision is made at present. Thus utility is expressed as a present value,
356  which is obtained by applying the subjective (annual) utility discount rate §. Taking logs and

357  adding an independently and identically distributed random component &,,;, we obtain the model

358 Unjp =a1n(1n (1 +7'L'j)) +ﬁan_6nTj+gnj-
359 2)
360 Applying the model to the data from the choice experiment allows us to identify the

361  model parameters. We model the utility discount rate as a function of individual and collective
362  motivation indicator variables, which we summarize in the variable Y,,. The utility discount rate
363  becomes:

364 0p =060+ 6175

365 3)



http://creativecommons.org/licenses/by/4.0/
https://eartharxiv.org/

This manuscript is a preprint and has not been peer reviewed. The copyright holder has made the manuscript available under a Creative Commons Attribution 4.0 International
(CC BY) license and consented to have it forwarded to EarthArXiv for public posting.

16

366 The effects of the social and psychological variables Y,, on the utility discount rate &,

367 are empirically identified by the estimated parameters for the interaction between these

368  variables and the holding period T, leading to

369 Unjp = aln(ln (1 + T[])) + ﬁX] — 60T1 — 51T] XY,+ Enj-
370 )
371 To facilitate interpretation, we convert the utility discount rate §,, into a money discount

372  rate, dividing it by the estimated coefficient for log profit, . We thus obtain the money discount

373  rate

8o+ 61Y
375 )
376 In the choice experiment, respondents choose repeatedly between two hypothetical

377 investment alternatives. We assume that the alternatives are mutually exclusive and the
378  respondent chooses either one of the two investment alternatives j € {1,2} or chooses not to
379  invest (opt out) j = 0.

380 In this setting, the parameters from this utility function can be estimated using a conditional
381  logit model. Assuming that &,; is Extreme Value Type I (Gumbel) distributed, we obtain the

382  logit probability

, exp(Un)
183 Pr(yn =i) = ]P—"l
ijl exp (Unj)
384 (6)
385 As only differences in utility matter, the model can only be identified if the error

386  variance is normalized. The normalization implies that the estimated parameters are confounded
387  with the scale of the error variance so that the parameters have arbitrary values which cannot
388  be directly interpreted. However, by dividing the subjective utility discount rate by the
389  coefficient of the log profit a, the scale parameters drop out and we can interpret money

390  discount in units of % of profit per year. We are particularly interested in the subjective money
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391  discount rate, p,, which has been identified to be a key variable in decision-making related to
392  climate change, as pointed out in the introduction
393 Results

394 In Models 1-5 (Table IV) we estimate Conditional Logit models using the DCE data.
395  The dependent variable is the choice made by the respondents. The models include alternative-
396  specific constants (ASC A and ASC B), which show the preferences for investment options A
397 and B (i.e. respondent decides to invest in the energy project) over the opt-out alternative (i.e.
398 respondent decides not to invest in the energy project). We also entered alternative-specific
399  wvariables (Profit, Holding period, Visible installation, Community admin, Utility admin) and
400  respondent-specific variables in the analysis (personal motivation index, collective motivation
401  index, ID, group assignment: municipality, country, EU). We are in particular interested in the
402  ratio of coefficients of the variable Holding period and In(Profit) which we can interpret as the
403  money discount rate, i.e. one of our central outcomes. Specifically, we aim to examine the
404  impact of respondent-specific variables on the money discount rate, by analyzing interaction
405  effects between the variable Holding period and the respondent-specific variables (personal
406  motivation index, collective motivation index, ID, group assignment). For testing our
407  hypotheses, we included the two-way interaction term of Holding period and personal
408  motivation index in Model 1 (Hla), the two-way interaction term of Holding period and
409  collective motivation index in Model 2 (H1b), as well as all two-way and three-way interaction
410 terms of Holding period, collective motivation index and ingroup identification (ID) in Model
411 4 (H3). For exploring if collective pro-environmental motivation uniquely predicts the money
412  discountrate, we included personal motivation index, collective motivation index and their two-

413  way interaction terms with Holding period in Model 3.
414 Table 1V: Results of the Conditional Logit models

Model 1 Model 2 Model 3 Model 4 Model 5
ASC_A —0.275™ —0.279"™  —0.271"™ —0.279"" —0.277"
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Model 1 Model 2 Model 3 Model 4 Model 5
(0.021) (0.021) (0.021) (0.021) (0.024)
ASC_B —0.146"™* —0.150"* —0.142"* —0.150"" —0.145""
(0.021) (0.021) (0.021) (0.021) (0.024)
In(Profit) 4.720" 4.714" 4.725" 4.715" 4.701"
(0.037) (0.037) (0.037) (0.037) (0.042)
Holding period 0.095*** 0.094™ 0.095" 0.104™ 0.107*
(0.001) (0.001) (0.001) (0.004) (0.008)
Visible —0.021™ —0.020™ —0.022* —0.020™ —0.026™
installation
(0.008) (0.008) (0.008) (0.008) (0.009)
Community 0.051*** 0.052*** 0.051** 0.051*** 0.055™*
admin
(0.010) (0.010) (0.011) (0.010) (0.012)
Utility admin —0.122"*  —0.122" —0.122"™ —0.122"" —0.116""
(0.010) (0.010) (0.010) (0.010) (0.012)
Hold*PMI —0.043"* —0.030™*
(0.002) (0.002)
Hold*CMI —0.033**  —0.018"* —0.019"" —0.013
(0.002) (0.002) (0.005) (0.009)
Hold*ID —0.003* —0.004"
(0.001) (0.002)
Hold*CMI*ID — 0.004* —0.005"
(0.001) (0.003)
Hold*Municipal —0.003
(0.011)
Hold*CMI*Muni 0.005
cipal
(0.013)
Hold*ID*Municip 0.002
al
(0.003)
Hold*CMI*ID*M —0.001
unicipal
(0.004)
Hold*Country —0.004
(0.011)
Hold*CMI*Count —0.018

ry

(0.013)
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Model 1 Model 2 Model 3 Model 4 Model 5
Hold*ID*Country 0.002
(0.003)
Hold*CMI*ID*Co 0.005
untry
(0.004)
No Observations 144088 144088 144088 144088 108248
No Respondents 18037 18037 18037 18037 13552
Log Likelihood —158296.84 —158296.84 —158296.84 —158296.84 —118922.58
(Null)
Log  Likelihood —137453.59 —137676.74 —137225.52 —137645.03 —103438.07
(Converged)
*p <0.001; *p < 0.01; *p < 0.05; Robust standard errors in parantheses
415 Probability to invest in energy project. First, we analyzed respondents’ choices to

416  invest or not invest in the proposed energy project. We observe a consistent preference for the
417  opt-out alternative over an investment in the project A and a consistent preference for the opt-
418  outalternative over an investment in the project B, ceteris paribus, evidenced by the significant
419  negative regression coefficients for the variables ASC 4 and ASC B (Models 1-5). Overall,
420  27% of the choices were project A, 30% project B and 43% opt-out.. We also find that higher
421  profit rates, non-visible installation (vs. visible installation) and community-based
422  administration (vs. administration by utility company or public authority) of the energy site
423 increased probability to investment in the energy project. These results are in line with previous
424 findings on private investments in renewable energy projects [48].

425 (Money) Discount rate. From the coefficients of the variable Holding period and
426  In(Profit) in Models 1-5, we can directly derive the money discount rates. We expect that the
427  discount rate is negatively associated with personal pro-environmental motivation (Hla) and
428  collective pro-environmental motivation (H2a). The results of Models 1 and 2 support our
429  assumptions. Specifically, we find a negative interaction effect of Holding period and personal
430  motivation index (coefficient of Hold*PMI) in Model 1, indicating that higher levels of personal

431  pro-environmental motivation are associated with a lower money discount rate (see Figure 2a).
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432 The ratio of the coefficient of Hold*PMI and the coefficient of /n(Profit) describes the impact
433 of an increase in the personal motivation index by one unit on the money discount rate. Given
434  that the mean value of the personal motivation index is zero, the mean money discount rate
435  across all respondents is 2.01% per year. In other words: €100 in one year is equivalent to
436  €98.03 today (€100 / (1 + 0.0201) = €98.03). Further, increasing the personal motivation
437  index by one unit decreases the mean money discount rate by 0.91%. Similarly, results also
438  reveal a negative interaction effect of Holding period and collective motivation index in Model
439 2 (coefficient of Hold*CMI), showing that a stronger collective pro-environmental motivation
440  i1s related to a lower money discount rate (see Figure 2b). The mean money discount rate here

441  1s 1.99% and decreases by 0.7% with an increase of the collective motivation index by one

442 unit.

443

444 Figure 2a: Money discount rate and personal motivation index. Figure 2b: Money discount rate and collective motivation
445 index

446

447 Next, we explored if the negative association between collective pro-environmental

448  motivation and the money discount rate will remain stable after controlling for the effects of
449  personal pro-environmental motivation. Results of Model 3 indicate that including the
450 interaction effect of personal motivation index and Holding period (Hold*PM]I) did not change
451  the interaction effect of collective motivation index and Holding period (see Figure 3). Put
452  differently, the negative relationship between collective pro-environmental motivation and the
453 money discount rate remained robust after controlling for personal pro-environmental
454  motivation. The results of Models 2 and 3 support our assumption that a stronger collective pro-
455  environmental motivation is associated with a lower money discount rate. Building on the
456  Social Identity Approach, we expect that the negative relationship between collective pro-
457  environmental motivation and the money discount rate is stronger for participants who are

458  highly identified with their group compared to low identifiers (H3a). The results of Model 4
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459  support this assumption, revealing a statistically significant three-way interaction effect of
460  Holding period, collective motivation index and ID (coefficient of Hold*CMI*ID). Inspection
461  of'the simple slopes (see Figure 4) showed that the negative association between collective pro-
462  environmental motivation and the money discount rate was stronger for high identifiers (+1SD)
463  than for respondents with low levels of ID (-1SD). Specifically, high identifiers exhibited a
464  lower money discount rate compared to low identifiers when collective pro-environmental
465  motivation was high. However, we found no difference in money discount rate between high
466  and low identifiers for low levels of collective pro-environmental motivation. Finally, we also
467  tested if the negative correlation between money discount rate and collective pro-environmental
468  motivation changed for different salient ingroups (municipality, country, EU). Results of Model
469 5 showed no significant interaction effects of Holding period, collective motivation index and
470  the dummy variables for type of salient identity (coefficients of Hold*CMI*Municipal and
471  Hold*CMI*Country). This suggests that the negative relationship between collective
472  motivation and money discount rate can be generalized across different forms of collectives.

474 Figure 3: Money discount rate, personal motivation and collective motivation index

476 Figure 4 Money discount rate, collective motivation index and group identification

477

478 Acceptance of green energy policies. Table V presents the results of a linear mixed
479  model to investigate the relationships between policy acceptance, our second outcome measure,
480  and the respondent-specific variables. The fixed effects in this model are represented by the
481  coefficients of the independent variables personal motivation index, collective motivation
482  index, and ID, as well as the interaction term of collective motivation index and ID. These
483  coefficients represent the average effect of each variable on policy acceptance across all groups.

484  The random effect in this model is represented by the Survey country variable. This variable
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485  accounts for the fact that the data was collected from multiple groups (countries) and that the
486  variation within each group may be different from the variation across groups. The inclusion of
487  random effects in this model helps to account for the non-independence of observations within
488  groups and leads to more accurate estimates of the fixed effects of our independent variables.
489  We expected that policy acceptance is positively associated with personal pro-environmental
490  motivation (H1b) and collective pro-environmental motivation (H2b). We also expect that the
491  correlation between policy acceptance and collective motivation is stronger for high identifiers
492  compared to low identifiers (H3b). In line with H1b and H2b, the results of Model 6 (Table V)
493  indicate significant positive relationships between personal motivation index and acceptance of
494  green energy policies (coefficient of PMI) as well as between collective motivation index and
495  policy acceptance (coefficient of CMI). Although the correlation between personal motivation
496  index and policy acceptance is stronger, collective pro-environmental motivation can uniquely
497  add to the explanation of policy acceptance. Furthermore, we found a significant interaction
498  effect of collective motivation index and ID (coefficient of CMI*ID). Inspection of the simple
499  effects (see Figure 5) revealed that the correlation between collective motivation index and
500  policy acceptance is stronger when ID is high (+1SD) than for low levels of ID (-1SD). Results
501  of Model 6 thus support H3b.

502
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Table V: Results of the Linear Mixed Model

Model 6
(Intercept) 3.29"
(0.03)
PMI 0.79"
(0.02)
CcmI 0.13"
(0.03)
ID 0.00
(0.01)
CMI*ID 0.04™
(0.01)
AlC 48136.49
BIC 48230.10
Log Likelihood —24056.25
Num. obs. 18037
Num. groups: Survey country 31

*p <0.001; *p < 0.01; *p < 0.05

Figure 5: Policy acceptance, collective motivation index and group identification

Discussion

Given the urgency of the ecological transformation of whole societies, it is important to
determine when and why citizens are ready to support systemic changes by accepting green
policies and by investing their money in green businesses. The collective nature of effectively
coping with large-scale environmental crises suggests that such support cannot be fully
explained as a personal decision people make on the ground of their perceived personal costs,
benefits, and capabilities. Instead, support for a green transformation might be better understood
as an individual’s expression of a collective action. That is, people support — personally costly
— systemic changes towards ecological sustainability when they define themselves as a member
of a collective that has collectively shared pro-environmental norms and goals and appears to

be agentic in initiating collective action and effectively contributing to fighting environmental
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518  crises. The current research supports this novel look at individuals’ pro-environmental action:
519  Collective motivation to protect the environment, indicated by people’s perception of pro-
520  environmental collective norms and collective efficacy, predicted both people’s acceptance of
521  green energy policies and lower discounting of future gains in hypothetical green energy
522 investment decisions. While personal motivation (sense of personal obligation to protect the
523  environment and personal pro-environmental identity) predicted these pro-environmental
524  behaviors as well, the effects of collective motivation remained present when controlling for
525  the effect of personal motivation. That is, collective motivation predicted support of the
526  transformation independent of personal motivation. At the same time, controlling for personal
527  motivation effects reduced the effects of collective motivation. This suggests, that part of the
528  collective motivation effect could be mediated via people’s personal sense of pro-
529  environmental obligation and identity. In other words, perceived collective norms and efficacy
530  might affect people’s pro-environmental support behavior through changing the personal
531 attitudes that then drive pro-environmental action.

532 As a further indication that the effects of norms and collective efficacy are also truly
533  collective, we found that the effects were stronger in people who indicated higher identification
534  with their salient ingroup. Obviously, it needs identified group members to make collective
535  motivation factors work. Groups may not just have the power and magnitude to bring about
536  significant pro-environmental change through societal transformation but they also provide
537 identified members with a sense of agency in the face of collective problems causing personal
538  helplessness, and they validate their actions as being appropriate. This is why, in our study
539  across 31 different European countries, not just very large and highly powerful collective
540 identities, such as “EU Citizens”, had the observed motivating effects, but also smaller groups,
541  such as the people in one’s own country or municipality. Obviously, just thinking about the self
542  in terms of some collective strengthens people’s motivation to support pro-environmental

543  systemic change.
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544 Economic analysis usually takes preferences as given. This is true in particular for the
545  discount rate, which is often assumed to be a constant, independent of time and circumstances
546  also in the analysis of climate change mitigation policies [50]. Our study provides evidence that
547  “personal circumstances” affect the discount rate. Specifically, personal and collective pro-
548  environmental motivations influenced the discount rate people applied to renewable energy
549  investment decisions in a choice experiment. Our study thus may help to inform the analysis of
550  climate policies and renewable energy transition with endogenously changing preferences [51].
551 To increase investments into renewable energy projects and other environmental
552 projects, policy makers can initiate marketing campaigns that aim to increase collective and
553  individual motivations and strengthen collective experiences. Through this channel, the average

554  social discount rate may reduce, facilitating the willingness to invest.

555 Conclusion
556 Pursuing rapid societal transformation towards ecological sustainability requires

557  citizens’ support. Obviously, environmentalism has definitely entered the stage where it is no
558 longer sufficient to consider private consumption and lifestyle behavior as the individuals’
559  contribution for saving the environment. Instead, now this is about supporting systemic,
560  collective changes. This further illustrates that pro-environmental action is basically collective
561  in nature and is motivated on the ground of collective cognition. The present study provides
562  evidence for the crucial role of collective motivation in explaining individuals’ support of an
563  ecological transformation of societies, although the correlational nature of our data requires
564  conceptual replications in experimental or longitudinal studies to provide clear causal evidence.
565 On the more methodological side, our study shows that insights from psychology can
566  meaningfully contribute to our understanding of economic decision-making, thus opening up a
567  new perspective for fruitful interdisciplinary collaboration.

568
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