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Abstract: Already more than 140 countries consider or have pledged to reach net-zero emission 11
targets by 2050 or earlier and the share of global emissions falling into an emission pricing scheme 12
has steeply increased over the past three years. Even where there are no direct implications for 13
industry (yet), there is a series of subtle pressure points driving an increasing number of compa- 14
nies across the globe to work towards climate neutrality and pledging ambitious emission reduc- 15
tion goals. This article sheds light on the pressure points, the subtle triggers, the underlying con- 16
siderations as well as the hoped-for benefits for industrial companies from achieving net-zero 17
emissions. The observations and ideas presented in this paper are derived from quantitative data 18
obtained via the Energy Efficiency Index of German Industry (EEI) and qualitative data. Not only =~ 19
societal, work force, supply chain and investor expectations play a large role, but also many stra- 20
tegic considerations which have the potential to make the company more resilient and profitable, 21
particularly in time of crisis. Those companies that do not move towards decarbonisation, on the 22
other hand, may face a costly late-mover disadvantage. This piece uncovers subtle interconnec- 23
tions, helping stakeholders from industry and beyond to grasp opportunities and challenges 24
ahead. 25
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gic decision-making, climate neutrality, net-zero, drivers, motivators, resilience 27

28
1. Introduction 29
1.1. Background 30

Even though the COVID-19 pandemic has put many aspects of life on hold across 31
the world, this has not been the case for climate change. Whilst the emission level ini- 32
tially shrank in 2020, this positive effect of the pandemic was hardly measurable: The 33
pandemic had an impact on what has been directly emitted, but not on the speed of the 34
damage already in motion in terms of particles per million in the atmosphere [1]. In- 35
stead, another record high in emission levels was reported recently [2-3]. If large parts 36
of the economy must be rebuilt after the pandemic ‘anyway’, this opportunity to iron 37
out shortcomings of the pre-pandemic configuration should be used more than has been 38
the case so far. This consideration not only relates to the outdated or missing infrastruc- 39
ture, insufficient security and resilience in energy supply, lacking digitalisation in learn- 40
ing, work-place, administration and processes, as well as the robustness of supply 41
chains, but also to the chance to incorporate environmental and resilience considerations 42
into the vast recovery programmes of, for instance, the European Union and the United 43
States [4-5]. With this, tightened interim climate goals of EU and others [6] and warnings 44
of climate scientists, social expectations are also rising in several dimensions despite the 45
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pandemic [7]. The most recent report of the Intergovernmental Panel on Climate Change 46
(IPCC) puts it quite clearly: “Urgent action [is] required to deal with increasing risks” 47
[8]. The war in Ukraine and the resulting drastic increase in energy prices, concerns 48
about (energy supply) security, and disrupted global supply chains and markets add 49
another dimension. On the one hand side, this unleashed, notably in Europe, rapid pol- 50
icy action to decrease dependency from fossil energy sources, including even more am- 51
bitious goals for energy efficiency and renewable energies, as well as for immediate de- 52
mand reductions, on the other hand this policy action also promises measures to ease 53
and support reaching these goals [9, 10]. 54

Undoubtedly, a lot needs to be done. However, one of the main findings of the En- 55
ergy Efficiency Watch Survey EEW4 [11] is, that the levels of energy efficiency improve- 56
ments continue to be disappointing. This is partly because the question of “Why” to de- 57
carbonise remains unanswered for respective stakeholders and is not linked to issues of ~ 58
job and competitive impacts of energy efficiency. This is even more a shame, as those 59
issues are considered to be of highest importance for a majority of stakeholders through- 60
out the EU27, as the survey observes. It thus becomes clear, that the objective of decar- 61
bonisation and becoming more energy efficient largely depends on a public narrative, 62
that underlines benefits and cost-saving-advantages in contrast to pure regulation forc- 63
ing stakeholders to do so. Identifying factors that potentially drive or motivate stakeholders 64

hence becomes vital to plot this new narrative [11]. 65
66
1.2. What is known on drivers and motivators and what are limitations? 67

A bulk of existing literature examines the drivers, motivators and barriers to the 68
adoption of more climate friendly or carbon-emission-reducing technologies and 69
measures; however, they all differ in the way to do so. Sousa Jabbour et al. [12] review 70
literature on the subject and conclude that the most cited factors include primarily polit- 71
ical/regulatory and governance measures while technological and market factors areless 72
frequently mentioned. A similar literature review study by Biresselioglu et al. [13] iden- 73
tify drivers (barriers and motivators) affecting European energy transition from different 74
levels of decision-making. They find that motivators to decarbonise prevail at higher 75
levels of decision-making (policymakers and international energy providers) and are 76
more neglected at lower, individual levels. Other studies examine actual drivers by ap- 77
plying business surveys and empirical methods. In a study of 2007, Okereke [14] identi- 78
fies motivations such as profit, credibility, fiduciary obligation, risk guidance and ethical 79
considerations. Drivers, in contrast, are energy prices, market shifts, regulation and di- 80
rectives, investors pressure and technological change. A third category — barriers —refers 81
to a lack of strong policy framework, uncertainty about governments” actions and un- 82
certainty about the marketplace. Palsson and Kovacs [15], Wong and Shahidi [16] and 83
Boiral et al. [17] evaluate why companies from different sectors (transport, construction, 84
manufacturing) and different countries (Sweden, Australia and Canada) reduce their 85
production-related emissions and what the key determinants of those - internal and ex- 86
ternal — drivers are. They conclude that company strategy (internal) outweighs stake- 87
holder pressure (external) [15], that more stringent standards and rewards (rather exter- 88
nal) in combination with respective organisational culture (internal) outweigh fear of 89
penalty (external) [16] and that firms committed to tackling climate change have better 90
financial performance. Economic motivation is not key for a commitment to reduce 91
greenhouse gas (GHG) emissions though, which is more influenced by environmental 92
and social concerns (internal) [17]. 93

The literature thus mainly identifies two determining factors that lead to the deci- 94
sion of companies to become climate friendlier: drivers and motivators (barriers are ra- 95
ther hindering factors and thus not relevant for the research question to be addressed). 96
Okereke [14] (p. 479) defines motivators as factors which “arise more or less directly 97
from the raison d’étre of business to maximise profit [...;] motivational factors on their 98
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own are capable of inciting corporations to undertake carbon management actions.” 99
Drivers on the other hand are defined as “the factors that have the potential to ‘“force’ 100
corporations to take climate response action even when they would not have ordinarily 101
wanted to do so”. However, having identified two overarching determinants, it remains 102
unclear what specific factors fall into these categories for the different sectors of an econ- 103
omy. 104
Other studies are focusing on motivations that lead to increased Corporate Sustain- 105
ability (CS) [18] or how (low-cost) business models can profit from increased CS [19]. 106
They identify normative motives such as ecological and social responsibility as the main 107
motivators for increased CS, followed by reputation as well as cost- and risk- manage- 108
ment. Shareholder, political and social pressure are ranked least important. Benefits 109
from increasing CS can reach from creating implicit contracts that prevent harmful 110
claims against a company and the ability to transfer risk to suppliers, to helping improve 111
leadership by motivating management and employees. These studies are however lim- 112
ited to the matter of corporate sustainability in general, and thus are not explicitly linked 113

to the current topic of decarbonisation. 114
115
1.3. Identifying factors that potentially drive or motivate stakeholders to plot a new narrative 116

Hence, building and extending on a conference paper presented at the European 117
Council for an Energy Efficient Economy’s digital summer study 2021 [20], this article 118
aims at filling the abovementioned gaps by identifying specific factors leading manufac- 119
turing industries to decarbonise that can be pooled under the overarching determinants 120
described as drivers and motivators. 121

The role of the industrial sector is understudied given its significance as it accounts 122
for 28.0 % of final energy consumption, 18.4 % of energy-related emissions and 23.1 % 123
of Germanys overall greenhouse gas emission (GHG) in 2019 [21-23]. Moreover, it essen- 124
tially determines how future products and components for all other sectors are designed, 125
sourced, and manufactured, as well as how they perform [24] (p.2). Thus, for the identi- 126
fication of factors that drive or motivate stakeholders to decarbonise, it makes sense to 127
take a closer look at the manufacturing industry, specifically how manufacturers oper- 128
ate, decide and act. 129

Several research questions arise from these considerations and will serve as framework 130
for this article: (1) Why do companies in the industrial/manufacturing sector pledge to 131
decarbonise, (2) what is the range of factors that potentially influence their decision to 132
do so? (3) And is it really environmental consciousness or something else that motivates 133
them? 134

Doing so, the research ambition is to help gain a better understanding of how to 135
communicate decarbonisation and the multiple benefits arising from it to companiesand 136
the respective stakeholders, so that they deliberately choose to adopt appropriate 137
measures. 138

Understanding what the drivers and motivators, the external pressures as well as 139
internal ambitions are, may facilitate the plotting of a new narrative triggering successful 140
decarbonisation and the tailoring of fitting policies that appeal to these factors. Addi- 141
tionally, it may help the development of support schemes that expedite decarbonisation 142
of the industrial sector — without harming the sector’s competitiveness or even existence. 143

A strong and convincing narrative that both breaks the ice from the entrepreneurial per- 144
spective by triggering the intrinsic wish to decarbonise (internal ambition) and enables 145
external stakeholders to undertake effective measures to trigger this wish in others (ex- 146
ternal pressures) is of utmost importance. Such a narrative is especially significant con- 147
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sidering the noticeable but far too limited (and often also narrow) uptake of decarboni- 148
sation action, the increasing insecurities in energy and material supply, as well as energy 149
and emission prices. 150

Identifying effective triggers is hence necessary to make use of the general princi- 151
ples of doing business — the strive to maximise profit. The latter is the difference between 152
income (revenue) and expenditure (costs), with every internal or external action or deci- 153
sion having a positive or negative influence on it. For this reason, companies seek to 154
reflect these variables in a profit function, which aims to identify the decision constella- 155
tion where the difference between the revenue and cost functions (which reflect the va- 156
riety of costs and associated revenues arising for each given set of decisions), and thereby 157
the profit, is at its highest (positive) point [25] (pp. 23-26). Since the framework condi- 158
tions are constantly changing due to internal or external decisions, this constellation 159
leading to the maximum profit is a snapshot and requires a continuous optimisation of 160
the profit function. 161

The state (or other actors) may intervene in this 'natural' striving for the maximisa- 162
tion of profit when an entrepreneurial action appears problematic or harmful to society 163
by changing the framework conditions [25] (pp. 432-439). This change can either be 164
achieved by the promise of increased/decreased revenue (shifting the revenue function) 165
and/or of increased/decreased cost, risk or hardship (shifting the cost function). Ideally, 166
such an intervention leads to congruence between the behaviour of the company neces- 167
sary for an optimised profit function and the behaviour that is socially and ecologically 168
desirable or necessary. If this succeeds, the adjustment of behaviour is an intrinsically 169
desired reaction to changed framework conditions; if this fails, it can lead to measures 170
being perceived and encountered as extrinsically 'motivated’. In the latter case, imple- 171
mentation may be reluctant, if it happens at all, resulting in poorer results and demand- 172
ing more control efforts. To avoid unnecessary control efforts, the goal should therefore 173
be to identify those factors that lead to self-motivated (intrinsically motivated) measures 174
towards the socially desired action. 175

In this context, the question is: Which ingredient(s) can help shift companies” profit 176
function towards the societally desired and agreed outcome corridor of averting climate 177
disaster and achieving climate neutrality, in which both, business ambitions and the so- 178
cietal desires are met? The ingredient(s) leading to such shift and their individual shift- 179
ing-intensity (how big of a shift one specific ingredient triggers) may differ significantly 180
from company to company. 181

To ensure broad applicability of the findings and to identify differences between com- 182
pany types, it is essential to equip the analysis with a quantitative element that assesses 183
weight and ranking order of key motivators across company sizes, industrial sectors, 184
and energy intensities. This data was gathered by the Institute for Energy Efficiency in 185
Production (EEP) in context of its spring 2020 data collection for the Energy Efficiency 186
Index of German Industry (EEI) [26]. 187

Findings will hence not only inform policymakers and the general public but also 188
allow companies to reflect upon the points made in their internal deliberations on 189
whether to decarbonise and how to shape their own decarbonisation strategy. 190

In order to provide an appropriate basis for the analysis, this article commences by con- 191
structing a framework, establishing and explaining the categories of motivators and 192
drivers (Section 3.1-3.2). This framework is then applied to a qualitative case study fo- 193
cusing on the automotive industry (Section 3.3), specifically Bosch, and quantitatively 194
tested across the manufacturing industry (Section 3.4). The quantitative part of the anal- 195
ysis relies on the results of the energy efficiency index of the German industry to examine 196
what actually motivates German manufacturing companies to decarbonise, addressing 197
differences in motivating factors depending on company size, sector, energy intensity, 198
supply chain position and decision determinants. After a brief discussion (Section 4), this 199
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article concludes (Section 5) that motivators generally have the highest motivational rel- 200
evance in the decision to reduce one’s GHG emissions, while external drivers rank by 201
and large below the motivators. Moreover, the results show that positive motivatorslead 202
to higher ambition levels than negative (external) drivers. Thus, policy measures that 203
trigger an intrinsic reaction by strengthening the motivators would positively impact 204
ambition levels and probably generate better outcomes than policies applying external 205
pressure. 206

2. Methodology 207

As mentioned, the observations and ideas presented in this article are derived from 208
a combination of quantitative and qualitative data. The study builds on observations 209
made during professional interactions with manufacturing companies in Germany con- 210
cerning energy efficiency and decarbonisation, as well as on media articles about this 211
topic, particularly announcements of climate pledges. The arising assumptions on why 212
companies choose to decarbonise and the range of factors that influence this decision 213
were then tested in the framework of the Energy Efficiency Index of German Industry 214
(EEI). The latter aims to assess the assumed and anecdotally observed drivers and moti- 215
vators influencing corporate decisions towards decarbonisation. 216

In reaction to the lack of “targeted energy efficiency analysis” [27], the EEl was in- 217
troduced in 2013 “as an index for industry as a whole and especially the manufacturing 218
sector”. It focuses on intentions, expectations, experiences, opinions, and observations 219
of entrepreneurs from companies of all sizes, energy intensities and across 27 manufac- 220
turing sectors. The methodology of the EEI is modelled after the German monthly eco- 221
nomic indicator, the ifo-Index [27]. 222

A total of around 674,000 manufacturing companies in Germany created a revenue 223
of nearly 3.43 trillion euros in 2019, employing around 11.61 million people; 198,000 of 224
these companies belong to the most relevant subsectors that EEI focuses on [28]. 225

The EEI data this paper is referring to is comprised of 864 observations gathered in May 226
2020, which was in-midst of the first wave of the COVID-19 pandemic in Germany, as 227
well as half a year after the September 2019 United Nations Climate Action Summit and 228
the announcement of the much-criticised German climate package [29-30]. 229

Each of EEI's semi-annual data collections has a specific focus on selected current 230
issues. The 1t data collection in 2020 looked predominantly at motivation, prioritisation 231
and intended action of the German manufacturing industry in respect to decarbonisation 232
and in light of the plan of a European Green Deal, aiming at climate neutrality by 2050, 233
announced by the European Commission on 11 December 2019 [26,31]. 234

Among the 18 questions posed to participants of EEI in total, companies were asked 235
to indicate their sector (the one with the largest share of their revenue), revenue, energy 236
consumption and number of employees. This enables cross-referencing and analysis of 237
current-topic questions by these parameters. However, since revenue and energy con- 238
sumption are often considered confidential, a significant number of respondents chose 239
not to provide these figures or not to respond to some of the other questions asked. 240
Therefore, the number of observations varies between the different EEI questions ana- 241
lysed below. 242

The data collection was carried out in mixed methods design, combining online (7 %) 243
and telephone surveys (93 %). Table 1 provides an overview of the sample by company 244
size (as defined by the European Commission [32]). As explained by Buettner et al. [33] 245
(pp- 3-4), we aim for an approximately even distribution across company sizes for EEI's 246
samples instead of following the actual size distribution of manufacturing companiesin 247
Germany [28]. This allows us to make statements on all company sizes. 248

249
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Table 1. Sample composition by company size (n = 845) 250
Total .
Company Number of Revenue . Observations  Percentage
: c . population

size Employees in million EUR (N) (n) of Sample
Micro 0-9 <2 124,904 186 22.0 %
Small 10-49 >2t0<10 52,282 228 27.0 %
Medium 50-249 >10 to <50 15,282 248 29.3 %
Large >249 > 50 5,300 183 21.7 %
Total 197,768 845 100.0 %

251

Although difficult to achieve, desired was an even distribution across the 27 man- 252
ufacturing sectors, representing 198,000 companies. Therefore, ‘core industries’ were 253
defined for the telephone survey, each of which should have at least 24 companies par- 254
ticipating. Automotive industries and mechanical engineering are two of the eleven sec- 255
tors of high importance for German industry. When taking a sectoral viewpoint in this 256
paper, only sectors with at least 20 companies providing answers to the respective ques- 257
tions are considered [33]. 258
The results of micro sectors (N < 10) are taken note of (“**’) in case more than 50 % 259

of the sector participated in this study; results of small sectors (10 < N < 100) are taken 260
note of (**) if at least 15% of the sector participated [33]. 261
The sectors themselves are coded according to the ‘Klassifikation der 262
Wirtschaftszweige 2008’, which is the German implementation of the Nomenclature gé- 263
nérale des activités économiques dans les Communautés Européennes’ (engl.: General Indus- 264
trial Classification of Economic Activities within the European Communities), NACE, 265
whose use is mandatory in the European Union and in compliance with the United Na- 266
tions” International standard industrial classification of all economic activities, ISIC [33-36]. 267
Three participants selected other sectors than those in focus and are hence excluded from 268
further analysis, four further observations are considered manufacturing but were not 269
able to self-assign to one of the sectors. These four are considered in the general, but not 270
in the sector-specific analysis, reducing the sample size to 861. 271
In context of the questionnaire, companies are requested to indicate whether they 272
respond on behalf of one specific site or their overall company. Of the 861 observations 273
remaining, 659 refer to multiple sites (the whole company) and 199 to one specific site, 3 274
remain undeclared. What percentage of the total population (number of companies) of 275
a sector participated is illustrated in Table 2. In very small sectors, such as the “crude 276
petroleum and natural gas” sector (06), the percentage may appear to exceed 100 %. In 277
this case, all 13 responses refer to one specific site; the same is the case for 6 out of 8 278
observations of the “mining of coal and lignite” sector (05), leading to the assumption 279
that the majority (n(N) =50 %) of companies in both sectors participated and thus allow- 280

ing for the inclusion of their results in the analysis. 281
Table 2. Sample composition by sector (n=864) 282
NACE Sector Total population|Observations | Percentage
Code (N) (n) n (N)
05 ** Mining of coal and lignite ~ 8 ~
06 ** Extraction of crude petroleum and natural gas 5 13 260.0%
08 Other mining and quarrying 1,438 12 0.8%
1 ! ‘Core industries’ are the eleven sectors that have most economic weight in Germany (NACE code in brakets, sorted by Code):

leather- (15), wood & cork- (16), paper- (17), chemical- (20) rubber & plastics- (22), non-metallic minerals- (23), basic metals-
(24), fabricated metals- (25), electrical equipment- (27), machinery & equipment- (28) and motor vehicle (29) industries.
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10 Manufacture of food products 26,897 31 0.1%
11 Manufacture of beverages 2,435 19 0.8%
12 Manufacture of tobacco products 62 8 12.9%
13 Manufacture of textiles 4,637 18 0.4%
14 Manufacture of wearing apparel 3,306 14 0.4%
15 Manufacture of leather and related products 1,371 34 2.5%
Manufacture of wood and of products of wood and cork,
16 except furniture; manufacture of articles of straw and 12,944 39 0.3%
plaiting materials
17 Manufacture of paper and paper products 1,558 53 3.4%
18 Printing and reproduction of recorded media 10,986 24 0.2%
19 Manufacture of coke and refined petroleum products 89 13 14.6%
20 Manufacture of chemicals and chemical products 3,280 48 1.5%
’1 Manufacture of basic ph.armaceuticﬂ products and phar- 554 2% 4.79%
maceutical preparations
22 Manufacture of rubber and plastic products 7,090 64 0.9%
23 Manufacture of other non-metallic mineral products 9,908 44 0.4%
24 Manufacture of basic metals 2,374 42 1.8%
25 Manufacture of fabricated meta‘l products, except machin- 44,106 64 0.1%
ery and equipment
26 Manufacture of computer, electronic and optical products 7,935 21 0.3%
27 Manufacture of electrical equipment 6,036 67 1.1%
28 Manufacture of machinery and equipment n.e.c. 15,964 72 0.5%
29 Manufacture of motor vehicles, trailers and semi-trailers 2,769 49 1.8%
30 Manufacture of other transport equipment 1,276 15 1.2%
31 Manufacture of furniture 10,826 29 0.3%
32 Other manufacturing 19,985 30 0.2%
99 Other 7
Total 197,831 864 0.4%
* small sector (10 < N < 100) with at least 15% of total population (N) participating; ** micro sec- 283
tor (N < 10) with at least 50% of N participating, ~ figures not disclosed in official statistic due to 284
small sector size and associated confidentiality issues. 285

Assuming that both stance and envisaged action of a company in respect to decarboni- 286
sation activities differ depending on its energy intensity, the latter was computed for 287
each company (if possible), and clustered into five intensity classes (not-, less-, moder- 288
ately-, energy-intensive, very energy-intensive) [33]. 289

The “energy intensity” variable is calculated as the ratio between the energy used 290
and the revenue of a company. The “energy use” variable contains information on the 291
overall energy demand of a company (converted) in MWh, while the variable “revenue” 292
provides information on the revenue of a company during the previous financial yearin 293
million euros [33]. Executing this operation, the range of results is wide, counting 656 294
cases and extending from 0.0111 to over 10,000 Watthours consumed per euro of revenue 295
(Wh/EUR) for this sample. 296

The distribution of observations across the five energy intensity classes is illustrated =~ 297
in Table 3. The lower the class of variable energy intensity, the higher the energy produc- 298
tivity level of a company — and reverse. Energy efficiency is an essential measure to in- 299
crease energy productivity [33]. As only twenty of the energy intensity observations fall 300
into the fifth class, there are just enough cases (n 2 20) to include this class in the analysis 301
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conducted on the EEP 2020/1 survey data. In whatever analysis the figure drops beneath 302

20 observations only the lower four energy intensity classes remain. 303
Table 3. Sample composition by energy intensity (n = 656) 304
Energy Intensity Class Energy Intensity Interval = Observations  Percentage
not energy intensive 0 to <10 Wh/EUR 151 23.0 %
less energy intensive 10 to < 100 Wh/EUR 243 37.0 %
moderately energy intensive 100 to < 1,000 Wh/EUR 198 30.2 %
energy intensive 1,000 to < 10,000 Wh/EUR 44 6.7 %
very energy intensive >10,000 Wh/EUR 20 3.1%
Total 656 100.0 %
305
3. Results 306
3.1. Why decarbonise: What factors influence the decision to decarbonise? 307

The number of companies pledging to comply with the Paris climate goals is stead- 308

ily increasing, as are those that announce climate, carbon neutrality or net-zero goals for 309
diverse target years. What set of triggers leads these companies to take the decision to 310
decarbonise in the first place? As pointed out by Buettner et al [33] (p.17), “the under- 311
standing [..] which factors, besides regulation and carbon tax, play a role in the decision 312
to decarbonise, is essential to tailor schemes and services appealing to these trigger 313
points. Of similar relevance is the (relative) weighting of the individual factors.” 314
To address this question, this article aims to identify drivers and motivators that 315
potentially influence such decisions. As explained in the literature review, drivers can 316
be understood as mainly external pressure points that indirectly trigger, sometimes even 317
force companies to take action. Motivators on the other hand are rather defined as inter- 318
nal considerations which can reach from purely business orientated profit maximis- 319
ing/business survival issues to more abstract value-based determinants that are not as 320
trivial to identify. Experiencing pressure (may it result from a driver or motivator) ona 321
specific point can positively or negatively affect an underlying need, core value or ethic 322
of either the person in charge or what the person in charge is measured by. However, 323
since the publication of the relevant literature by scholars such as Okereke [14] on drivers 324
and motivators, more than a decade has passed in which economic conditions, environ- 325
mental considerations, as well as business culture have changed, necessitating a re-ex- 326
amination. 327
Recent announcements to become climate neutral (or carbon neutral) may initially 328

be perceived as if environmental consciousness was the dominating motivation, but ac- 329
tually serve other underlying needs, intentions, values or strategies or result out of ex- 330
ternal pressure. Thus, establishing what these underlying factors are nowadays will help 331
to (a) understand how companies which have not yet come forward with decarbonisa- 332
tion plans can be triggered to do so, and (b) inform supporting bodies on how and where 333
they can help best. 334
In summary, understanding the underlying needs, values and considerations, as 335
well as external pressures allows to tailor subsequent activities to trigger an effective 336
reaction that is satisfying the needs of the company, as well as to reach the societally 337
desired outcomes, ideally in a win-win manner. Unleashing such ‘change through antic- 338
ipative steering’ (#CTAS) [37] hence builds on identifying pressure points (drivers) and 339
subtle triggers (motivators). 340
341

342

343
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3.2. What are the pressure points, the negative (external) drivers? 344

Having discussed the relevance of understanding the underlying pressure point(s) for 345
triggering effective reactions, this section will present and explain the nine most signifi- 346
cant negative (external) drivers: 347

(a) Being able to sell one’s products is perhaps the core need of any company. 348
Whilst the question of how these products came into existence was rarely focused onin 349
the past, public and regulatory scrutiny direct more and more attention to this aspect 350
now and hence urge manufacturers to follow suit. While the spotlight was predomi- 351
nantly on sweatshops and child labour [38] in the late 20t century, fair trade aspects [39] 352
have moved into focus in the early 21+ century. In recent years, however, the focus has 353
gradually shifted towards environmental aspects, such as local pollution caused in har- 354
vesting natural resources, for example lithium [40] (crucially important for batteries and 355
e-mobility), deforestation of rainforest to create space for soy [41], or rapeseed being 356
planted for biofuels instead of eatable crops [42]. 357

(b) Not only do these direct causalities constitute pressure points that are poten- 358
tially very harmful to a company’s reputation and success - increasingly, also indirect 359
factors are becoming a cause of concern. The multi-facetted German brand SIEMENS 360
was hit by a PR-disaster in early 2020 in context of its activities as supplier of railway 361
signals. Whilst in other circumstances this would have been good news considering rail- 362
ways are seen as a comparably environmentally friendly mode of transport, SIEMENS 363
faced calls for boycott as these signals were to manoeuvre trains to a new coal mine in 364
Australia that was much debated from an environmental perspective [43-44]. 365

(c) The EU commission’s proposal for a new supply chain regulation makes the 366
manufacturer legally and financially responsible for what happens (or not) in its supply- 367
chain, wherever it begins, adding a significant need for caution on top of the PR (and 368
sales) perspective [45]. This proposed EU directive is reaching further than the German 369
one, that comes into force in 2023 already [45-46]. However, respecting these require- 370
ments is not an easy undertaking considering how fragmented and multi-layered supply 371
chains have become in the past decades. This applies similarly to the measures envisaged 372
by the EU’s sustainable products initiative, for which “product-specific information re- 373
quirements will ensure consumers know the environmental impacts of their purchases” 374
thanks to “Digital Product Passports” facilitating repairs, recycling and the tracking of 375
relevant substances along the supply chain [47]. A pragmatic approach, which implies 376
only checking the directly preceding and succeeding supply chain actors and contractu- 377
ally binding these to the same regulatory standards, may work as long as these compa- 378
nies are themselves falling under the regulation (geographically). 379

(d) Unsurprisingly, all these points also have an impact on the attractiveness of a 380
company as an employer. Whilst unemployment rose in general due to the COVID-19 381
pandemic, many thousand positions remain vacant in German manufacturing. From an 382
academic viewpoint, open positions exceeding applicants is called ‘employee’s market’. 383
This gives applicants and employees a stronger position as they constitute a ‘scarce 384
good’ during periods and in sectors with a shortage of skilled personnel [48]. In an en- 385
vironment where skilled applicants can choose with whom to sign a contract, the pref- 386
erences and expectations of new recruits and the existing workforce matter more than 387
usual to a company if it wants to attract new personnel and retain existing employees. 388
According to a McKinsey study, the sustainability (ethos) of a future employer has a 389
higher importance to — in most cases — young graduates than starting salary or job secu- 390
rity, similarly, a YouGov online poll found that, of existing workforce, 68 % consider 391
sustainability efforts of their employer as important [49-50]. 392

(e) From a re-financing perspective, pressure is also on the rise, particularly for 393
companies in shareholder-ownership. Around the 2019 UN Climate Summit in New 394
York, investors clarified their position in relation to divestment and complying with the 395
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goals set out in the Paris Climate Agreement [51]. Similarly, in his 2021 “Letter to Share- 39
holders”, Larry Finkman — chairman of Blackrock — announced the commitment to cli- 397
mate issues including temperature alignment goals in Blackrock’s investment portfolios 398
[52]. This position is not ideologically driven - it follows the general notion that (long- 399
term) investors have a responsibility for the assets they have been trusted with, meaning 400
they cannot justify investing these into business models that have a known expiry date 401
(i.e., coal power plants in countries that have announced to phase out coal). The thinking 402
behind is that investments with an outdated or no-longer working business model will 403
lose in value or become a so-called stranded investments (which means their value drops 404
towards zero) — and therefore are toxic to (continue to) knowingly invest in. 405

(f) Initial investments aside, shareholders do have a say on the strategy and ap- 406
proaches taken by companies. Once the share of investors following the aforementioned 407
ethos or ideologically supporting climate action reaches the majority of shares, strategy 408
changes and climate goals can be put in place against the will of the company leadership. 409
A recent example is the US oil company EXXON, where a coalition of activist investors 410
was successful in electing at least two climate-friendly directors to the board of the en- 411
ergy behemoth [53]. 412

(g) Further, in late 2020, investors have sent a letter to Europe’s largest companies 413
warning them to disclose climate related risks, as these can significantly impact a com- 414
pany’s success [54]. In 2019, for instance, BASF faced significant problems regarding 415
their production since the water level of the Rhine River was too low to allow goods to 416
be transported via barges [55]. This situation at present, in the summer of 2022, is even 417
more severe causing difficulties in the supply (and the associated transport cost) of raw 418
materials and fuels, the low water levels, are not sufficient to cool nuclear and coal power 419
stations and operate hydro power hence leading to reduced energy generation and sub- 420
sequently energy cost increases or involuntary shutdowns [56, 57]. Similarly, in the food 421
industry, droughts can have a severe impact on (the price of) crops needed for products. 422
Moreover, for companies requiring significant amounts of water, i.e., for paint shopsand 423
battery plants, water usage curfews may negatively impact their output. 424

(h) With globalisation, focusing on core strengths and specialisation, many compa- 425
nies have outsourced parts of their production, leading — in some sectors — to a low ver- 426
tical range of manufacture among the so-called Original Equipment Manufacturers 427
(OEMs). This means that components are — at large — only assembled, painted, tested 428
and wrapped for delivery to the end customer. Consequently, only very little of the 429
emission footprint of the product actually lies within the direct control of OEMs. In the 430
automotive industry, for example, the direct emission footprint of a car manufacturer 431
for a car sold to the customer, can be as low as 5 % of the total carbon footprint (of which 432
the painting process causes the majority) [58-60]. Whilst outsourcing and specialisation 433
has in general been advantageous (in terms of economies of scale, focusing on core 434
strengths and comparative cost advantages), it can now become a burden when a com- 435
pany aims to identify its Scope 3 emissions? or its product carbon footprint®. Even more 436
so if it wants to reduce these footprints. This is a severe issue as, according to McKinsey, 437
“only 2 percent of companies have visibility into their supply base beyond the second 438
tier” [63] and according to the 2nd iteration of the Energy Efficiency Index of German 439
Industry in 2021, 75 % of participating companies plan to decarbonise their Scope 3 emis- 440
sions, 70 % even strive to be able to offer products with a net-zero footprint, leading to 441
already 38 % of companies already adding emission-footprint related requirements to 442
their contracts with suppliers to achieve this goal. Among the companies aiming for a 443

2 2 Scope 3 emissions are indirect emissions of the up- and downstream supply chains (excluding indirect emissions arising
from the generation of energy purchased, which are Scope 2) [61], as well as for instance commute, waste and business travel.
3 3 The Product Carbon Footprint (PCF) “represents the sum of all carbon dioxide emissions (measured in CO;) and greenhouse

gas emissions (measured in CO,-equivalents, CO,-eq) caused directly and indirectly by [..] a product [..] over a defined period
of time or over its life cycle.” [62].
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net-zero product carbon footprint (PCF) it is nearly every second one that does impose 444
such requirements (45 %), twice as many as among companies that do not aim for a net 445
zero PCF (21 %). [64]. 446

(i) Therefore, not only rising energy prices [65], but also increasing emission 447
charges [66] present an economic incentive for companies to take action to reduce cost 448
risks and regain competitiveness through energy efficiency and decarbonisation 449
measures. This is especially the case when lower emission intensity or even net zero PCF 450
is desired by either the company itself, its downstream supply chain/clients or legisla- 451
tors. 452

(j) Other, non-climate related pressure points such as the futureproofing of the 453
business model and product portfolio, as well as a general supply chain security have 454
become an increasing cause of concern: 455

At times broken lines of supply during the pandemic and cases such as the cargo 456
ship Ever Given being stuck and blocking off the Suez Canal [67-68] had serious ripple 457
effects on the global flow of goods. The war in Ukraine, the effects of the Shanghai lock- 458
down [69] and ongoing supply shortages in several industries [70] underlines that the 459
turmoil caused by the initial wave of the pandemic and the Ever Given were not just 460
unfortunate one-off turbulences but are something a business should better be prepared 461
for (for instance by diversifying supply, increasing the ‘buffer-storage’ of required goods 462
and materials, and buying local). This preparedness extends both to price and general 463
availability of energy, goods and resources. The less of these are needed (due to effi- 464
ciency gains, local sourcing, and circularity efforts), the lower the exposure in absolute 465
terms. 466

In brief, there are ten negative (external) pressure point, which are of relevance in the 467
decision-making process on whether to decarbonise. Namely, these pressure points are 468
(a) the ability to sell one’s product, (b) company reputation, (c) supply chain regulation, 469
(d) attractiveness as an employer, (e) re-financing perspective, (f) shareholder pressure, 470
(g) climate-related risks, (h) direct control over one’s carbon footprint, along with (i) en- 471
ergy- and emission cost risks and (j) supply chain security. However, the precise impact 472
of each of these negative (external) drivers depends on the political, economic and soci- 473

etal circumstances and setting of a company. 474
475
3.3. What are the assumed motivations, strategic considerations and benefits? 476

After having established the points pressure is applied to — the (negative) external 477
drivers — in the previous section (3.2.), this section switches perspective and analyses 478
possible motivations, (strategic) considerations and assumed benefits of an early mover 479
that announced ambitious and short-term goals before it became a trend to do so. 480

The announcement of Bosch on 9 May 2019 to become carbon neutral by 2020 [71] ap- 481
peared to come out of the blue — ahead of the European Parliament elections (23-26 May 482
2019) with a land slide gain in support for the Greens, the UN’s New York climate sum- 483
mit (23 September 2019) with climate pledges and packages from many stakeholders, as 484
well as the peak of attention for Fridays for Future so far and the European Green Deal 485
(11 December 2019) [31]. According to the press announcement, this commitment se- 486
cured Bosch the “earliest carbon neutrality of any global industrial enterprise” [71]. 487
With “Bosch’s carbon-neutral initiative [which at that time was] unprecedented in 488
scope and timeframe” [71], the company — that is owned by the charitable Robert Bosch 489
Foundation, and hence bound to its values — succeeded in displaying leadership in an 490
issue of increasing global and societal relevance after climate scientists called for urgent 491
action (08 October 2018) [72]. 492
493

494
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3.3.1 Taking initiative and leadership in climate action has several effects 495

While such an action does come with risks, as is the case for most early adopters, it also 496
awards the first mover advantage, the “pole-position’ in all benefits associated. It allows 497
one to shape the narrative and to have the near exclusive benefit of the arising publicity, 498
with the possibility of associating such a move with the company’s name or one of its 499
products if it proves to be an innovative pioneer (in context of this article: a decarboni- 500
sation frontrunner). In this way, Sony's Walkman became the generic name for mobile 501
cassette players, "to google" a common expression for searching for something in an in- 502
ternet search engine, a Hoover a synonym for a vacuum cleaner or a Xerox for a photo- 503
copier [73,74]. These are just a few examples of many. However, it is not necessarily 504
enough to be the first, but to set a new standard, i.e., to be the first to do it so well - orin 505
such an innovative way. Apple, for example, was not the first to offer smartphones with 506
touchscreens, but set the standard with its incomparable "simplicity", which has become 507
synonymous with the brand [75]. This is where successful communication at an early 508
stage is crucial: 509

What is known as near-exclusive PR describes the situation where the first mover 510
will have a period of unparted attention, and anyone who follows second and third only 511
receives lower levels of attention (if sticking to the same media formats). 512

When taking a far-reaching step as a first or early adopter, one achieves several 513
things: firstly, being on top of the game and daring to address challenges head-on; sec- 514
ondly, giving the impression of striving for innovative approaches and future-proofing 515
the business. Especially the latter point relates to the fact that the innovativeness of one 516
company imposes significant pressure on all immediate competitors. For Bosch, being 517
a globally active supplier to (in large parts) the automotive industry, future-proofing 518
appears to be of high strategic importance in the midst of a disrupted automotive sector. 519
No manufacturer wants to share the fate of Nokia, which lost its spot as world market 520
leader for mobile phones and vanished from the market within only a few years whenit 521
missed the shift towards touchscreen-operated smart phones [76]. 522

As mentioned before, there is scarcity of skilled personnel; according to the Ifo-Institute, 523
every second company is affected with the outlook of further worsening [77]. In light of 524
the McKinsey study and the YouGov poll referred to earlier [49], it appears crucial to 525
appear climate conscious, innovative, socially responsible and future-proof to attract 526
skilled personnel or graduates [50] — and being able to do this earlier than competitors 527
make this aspect also a motivator 528

Apart from sector disruptions, peer- and recruiting pressure, pressure imposed by cus- 529
tomers can play a large role. Besides end-customers, these are large original equipment 530
manufacturers and brands that have a tremendous market power. This power allows 531
them to basically determine the standards and specifications for parts that are later used 532
to assemble the end-product. It is needless to say that — unless it is a very specific niche- 533
product — such market power also comes along with significant price pressure (for in- 534
stance milk prices secured by large supermarket chains). Such supply-chain pressureis 535
increasingly applied by car manufacturers on their supply chain in respect of the envi- 536
ronmental performance of pre-products: Daimler, Volkswagen and others push the de- 537
carbonisation agenda and suppliers, such as Bosch and Continental have to fall in line if 538
they are not already acting proactively [78]. The associated motivation is to be ‘ahead of = 539
the game’ so that when such pressures are being imposed one’s company is not hit un- 540
prepared, illustrating how thin the line between drivers and motivator is. 541
The supply chain aspect, in combination with client expectations [and regulatory 542
requirements] makes the situation particularly complex in, for instance, the automotive 543
industry. 544
545
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3.3.2 Example: The impact of interdependencies on decarbonisation in the automotive 546
sector 547

Following the Diesel scandal, many manufacturers and suppliers both pledged climate 548
goals and a shift of their model range more and more towards non-combustion engine 549
driven vehicles. The vulnerable point of combustion engine driven vehicles is that they 550
(mostly) run on fossil fuels and emit — especially diesel engines — harmful particulates 551
and fine dust. Conversely, for electric vehicles the weak point is the limited distance that 552
can be traversed with one charge, in combination with the much longer ‘refilling’ time 553
and the availability of charging stations. The larger the battery the longer the range - 554
assuming an already optimized drive train and consumers. 555

However, batteries require comparatively large quantities of lithium, the mining of 556
which can also be quite harmful to the environment [40]. The environmental damage 557
done by the mining activities to acquire Lithium (or other rare earths and raw materials) 558
is unquestionably an issue, irrespective of the decarbonisation efforts on one own’s di- 559
rect carbon footprint (this is on-site emissions, Scope 1) and choice of energy sources 560
(these are indirect emissions associated with energy purchased, Scope 2), which are ex- 561
clusively under one’s control [61], thus leading to public criticism [79]. 562

A viable solution to address this was the announcement by, for instance, 563
Volkswagen that their first mass market electric vehicle ID.3 will have a footprint of (net) 564
zero carbon at the point of handover [80]. To understand the scope and implications of 565
this announcement, it is necessary to understand the nowadays low production depth 566
and the subsequently vast range of suppliers and sub-suppliers. This means, that except 567
for design, testing, assembly, and painting, few production steps take place at site of the 568
vehicle manufacturer. In aggregate, this may be around 15 % of the vehicle’s total pro- 569
duction footprint (two thirds of these energy-related scope 2 emissions, one third process 570
related scope 1 emissions [60]). Since, in turn, around 85 % of the footprint are emitted 571
by the supply chain [58] (p.6), manufacturers have a strong interest not to carry the ‘net 572
zero’ costs (alone). Whilst they may initially achieve such net-zero footprint through 573
compensation, there is a strong financial incentive for manufacturers to pass the respon- 574
sibility down to the supply chain as much as possible (as it is in fact done by Volkswagen 575
via contractual requirements and certified climate protection projects [80]). The same 576
applies to the suppliers, and subsequently their suppliers until the beginning of the 577
chain. 578

While large suppliers — such as Bosch — have taken the step to decarbonise their 579
operations proactively, many others, smaller companies, and competitors have not done 580
so — not yet. This is an issue we will get back to. Smaller suppliers are faced with the 581
triple issue that (a) they may not have the capacity, knowledge, and assets to take the 582
decarbonisation decision easily, (b) they cannot be certain that their product range will 583
survive the disruption of the sector and (c) they cannot take action as long as it remains 584
undefined what changes to the product range (and hence production machinery and 585
associated processes) are desired by their clients resulting from this disruption [78,81]. 586

Therefore, as pointed out by Buettner et al [33] (pp.16-17), particularly small com- 587
panies and energy intensive companies, which have a large footprint due to their pro- 588
cesses, need assistance. 589

The European Emission Trading System ETS only applies to what happens within 590
the European Union (in some particularly emission-intensive sectors and energy gener- 591
ation) and, furthermore, has exemptions in place for some sectors to avoid them from 592
leaving Europe due to their emission intensity which would also cause ‘carbon leakage’, 593
meaning the emissions remain but happen elsewhere [82]. The German national emis- 594
sion price on the embodied carbon emissions of other primary energy sources, which are 595
not covered by ETS already, only applies to companies’ manufacturing sites in Germany. 59
A European Carbon Border Tax/Adjustment may never come, due to the concerns of the 597
World Trade Association and other countries [83]. 598
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However, the question remains why suppliers from outside Germany, respectively out- 599
side the European Union, may still have to undertake steps towards emission reduc- 600
tions? 601
1. According to World Bank, the number of countries and regions working on or hav- 602
ing implemented a carbon pricing scheme has risen to 22,3 % of global GHG emis- 603
sions in 2020. This is about 8 % more than in 2019 [84] and the world’s largest emit- 604
ter, China, has also announced that it considers introducing some sort of carbon 605
pricing [85], which it has launched in the meantime. Whether we are ona way toa 606
global price for carbon, as called for by US climate envoy John Kerry [86] , or 607
whether there will be a carbon border tax scheme between countries with such a 608
scheme and those without is a different question, but not of relevance here. Simi- 609
larly, having a scheme in place does not automatically lead to having a noticeable 610
effect as it was the case with the EU ETS until a reform of the scheme in 2017 [87]. 611
In September 2022, the global carbon pricing initiatives represent 23.11°% of global 612
GHG emissions [84]. 613
2. Particularly for companies in countries or regions, where societal and legal expec- 614
tations for tackling climate change and reducing emissions are high, it may be quite 615
disadvantageous and costly not to conform. In particular, the company's image 616
might be harmed and there may be boycotts if it does not apply high standards even 617
outside its stricter home region. The example of Siemens’s railway signals alludes 618
to this dynamic. The German supply chain law and the European supply chainreg- 619
ulation in development further tighten the options to deviate [45,46,88]. 620
3. There are a number of precedents that underline that a tough standard in one mar- 621
ket of a critical size can lead to a general adoption of that standard even if it is not 622
required elsewhere. This is the case as pursuing different standards at the same time 623
would (a) contradict the principles of the economies of scale in terms of costs of 624
production, acquiring parts, etc. and (b) it may only work for a limited period of 625
time to sell a product of a lesser standard. Nevertheless, the validity of the latter 626
point largely depends on the product in question. A prominent example has been 627
the strict environmental standards on combustion engines imposed by the State of 628
California (ca. 80 million people) that then became the quasi-standard for the 629
United States as a whole (ca. 330 million people) [89]. Later, this phenomenon be- 630
came known as the “California effect” [90]. 631
4. Due to globalised supply chains, however, requirements of the client (car manufac- 632
turers in this example) may be the ultimate reason to act — irrespective of the coun- 633
try one is manufacturing in. Unless being supplier of a very specialised or of aniche 634
product, the client company determines what it purchases and to what terms. The 635
supplier will have to comply if it does not want to be replaced by a ‘more willing” 636
competitor. The longer a supplier waits to take action, the harder it may become to 637
pass costs of the transition on via its product price. 638

Thus, irrespective of whether OEMs or regulators define a quasi (global) standard only 639
legally binding in some geographies, there is little chance for suppliers (that wish to re- 640
main suppliers) not to pursue decarbonisation. This holds true even in cases where car- 641
bon pricing or adjustment schemes may not (directly) affect one’s manufacturing if the 642
company at the top end of the chain decides on (net) carbon or climate neutrality of their 643
product at the point of handover. 644

A question that should be monitored is to what extent the supply industry is sup- 645
ported in such a transition or "merely” forced to act. On the one hand, supportive ap- 646
proaches such as decarbonisation networks in the supply chain and capacity building 647
programmes can accelerate the process and thus shorten the period in which car manu- 648
facturers have to take on the burden of offsetting the remaining emissions. On the other 649
hand, changing requirements in progressively renewed supply contracts can force a 650
reduction of the GHG emissions embedded in upstream products. While this would lead 651
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to the same outcome for the car manufacturer as in the previous case, it would also be 652
left up to the supplier to decide how and whether to achieve this, including the corre- 653
sponding consequences. The approach taken can have a significant impact on the speed 654
and ability of supply chains to decarbonise, as well as on the survival of indigenous 655
suppliers. 656

The points made largely and generally apply to many different sectors, even though 657
this example focuses on the automotive industry — the more globalised, the more present 658
in daily life the product is, the more the points made are likely to apply. The results of 659
the second data collection of the Energy Efficiency Index of German Industry (EEI) 2021 660
[64] show sectoral patterns regarding the paths followed as well as a connection between 661
what is experienced and what is done: 60 % of the participating companies in the com- 662
puter and electronics industry (sector 26) make requirements in supply contracts and 663
64 % of them stated that they are confronted with requirements in supply contracts 664
(across all companies: 38/32 %). Of the manufacturers of metal products (sector 25), 39 % 665
work with their suppliers through decarbonisation networks and 42 % of them report 666
that their customers do the same with them (across all companies: 26/ 22 %). 667

Most companies depend on loans or investments made available by banks or (long- 668
term) investors to fund the set-up or change of operations, if not the operations in gen- 669
eral. As indicated with the pressure points (see section 3.2), remaining attractive to in- 670
vestors, which increasingly abandon non-futureproof business models, is a critical factor 671
for companies. 100 banks and long-term investors managing approximately 4 trillion 672
dollars of assets voluntarily subscribed to the ‘energy efficiency financing principles of 673
G20 participating countries’, its associated bank statement, and UNEPs Principles for 674
Responsible Investment around the World Climate Conference 2015 in Paris (COP21). 675
The share of global investors who place a high(er) emphasis on sustainability aspects 676
in financing requests has increased significantly since then [91-92]. Two legislative 677
frameworks of the European Union put further pressure — but also offer opportunities — 678
on the issue of access to funding: The so-called EU taxonomy regulation (EU)2020/852is 679
meant to aide identifying sustainable activities and thus to help financing sustainable 680
growth within the European green deal [93]. The non-financial reporting directive 681
2014/95/EU “require[s] large companies to publish regular reports on the social and en- 682
vironmental impacts of their activities” [94]. Even though strictly speaking of a non-fi- 683
nancial nature, company sustainability/energy managers consider their Corporate Social 684
Responsibility reports (CSR) more than an obligatory exercise. In fact, managers of two 685
companies interviewed in 2020 consider CSR reports as essential means to present their 686
pledges and associated activities to remain investable. Wang and Buettner [95] describe 687
further how sustainability key performance indicators (KPIs) within CSR reports can 688

become a motivating vehicle for sustainable transformation of businesses. 689
690
3.3.3 Economic rationality: The perhaps strongest and most immediate motivation 691

Bosch [71] explained they would invest 2 billion Euros by 2030 to become carbon neutral 692
by 2020. Nonetheless, it would essentially only cost them 1 billion Euros due to the sav- 693
ings achieved through energy efficiency and other interventions reducing costs. 694

To manage a full net carbon neutrality by 2020 — in Bosch’ case within 20 months - 695
a number of phases need to run in parallel. After a full assessment of the status quoin 696
terms of emissions and means to structurally avoid them, it is necessary to swiftly 697
change all sources of energy (economically) feasible to sustainable sources and offset the 698
remaining emissions through the purchase of carbon credits. This is significant as tech- 699
nical interventions, such as energy efficiency measures, local self-generation of renewa- 700
ble energy and means to buffer store surplus energy must first be thoroughly planned, 701
then approved by the authorities and finally be built/installed, tested and brought 702
online. Consequently, over time, energy use will be successively more efficient and the 703
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amount of energy generated locally will increase in a manner which means that less sus- 704
tainable energy needs to be purchased-in and/or less emission certificates will be re- 705
quired. In summary, while neutrality is achieved almost instantly, the way it is achieved 706
will gradually change and become cheaper. Specifically, efficiency upgrades will have 707
paid off at one point and the cost savings of energy generated on-site will exceed the 708
investment and maintenance costs. The higher energy and/or emission prices are the 709
quicker this will be the case. 710

Instead of (exclusively) paying others for energy supply and security, companies 711
have the chance of vertical internalisation, meaning that they can get a number of these 712
steps into their balance sheet envelope. For example, the costs of generation, procure- 713
ment, transmission, and the margin that energy suppliers would otherwise have re- 714

ceived can be internalised. 715
As described, the easiest means to expedite decarbonisation is switching the energy 716
tariff to a green (or blue) energy tariff and to compensate/offset remaining emissions - 717

at least it appears that way. In fact, the trick is in the detail and the overall picture, mak- 718
ing it only supposedly simple: In 2019 about 43 % of German electricity came from re- 719
newable sources, but the industrial sector alone accounts for about 46 % of German elec- 720
tricity consumption [96,97]. Therefore, even without sectoral coupling (electrification), 721
e-mobility and decarbonisation of industrial processes through green hydrogen, the de- 722
mand for sustainable electricity will quickly exceed the supply. Roughly estimated based =~ 723
on EEI data [26], the additional renewable energy demand of industry by 2025 would be = 724
equivalent with a 25 % increase of renewable energy generation compared to 2019 if 725
companies are (able to) decarbonise their operations as indicated in the survey [98]. Typ- 726
ically, a demand overshoot at least leads to sharp price increases (see for instance the 727
price peak when the Texan energy system collapsed in early 2021) or even to no sustain- 728
able energy tariffs being accessible to new clients for the time being [99]. Additionally, 729
as the market for renewable energy is swiped empty in such scenario, the GHG footprint 730
of the standard tariff of everyone else will worsen leading to a societal zero-sum game 731
as long as no substantial additional renewable generation is put in place, either on-site 732
or attached to the grid. 733

Similarly, the number of and price charged by decent compensation schemes or 734
certificates will increase in a situation of demand overshoot. Further, the risk that chosen 735
schemes backfire increases as one needs to thoroughly assess how the compensation is 736
done to avoid negative PR over questionable or even fraudulent compensation 737
measures. For instance, burning down rainforest to make space to plant new trees, en- 738
suring that planted trees will never be chopped down, or ensuring certificates are cor- 739
rectly computed [100] and newly protected forests were actually endangered [101]. 740

Particularly (a) the steep increase of the European ETS price (from around 25 EUR 741
per tonne of COz-equivalent in October 2020 to around 75 EUR in September 2022 [102]) 742
since the EU raised its climate-protection ambitions for 2030 from a 40 % to 55 % emis- 743
sion reduction compared to 1990, (b) the introduction of the German emission price in 744
January 2021, as well as reports that (c) ETS may become a playball to speculators en- 745
courage to take decisive ‘counter measures’ [103]. Thus, building one’s decarbonisation 746
strategy only on these supposedly simple measures may backfire in terms of cost, avail- 747
ability, or PR risks. 748

Therefore, timely action — be it through early acquisition and long-term contracts 749
and/or through local efficiency upgrades and self-generation — constitutes an early dis- 750
connect from increasing cost and supply shocks and allows companies to gain control 751
over energy and emission related risks & costs. 752

The outcome of these actions is a reduction of payments to ‘others’ in terms of the 753
general cost of energy. The more of the decarbonisation activities are taking place locally 754
or are secured through long-term contracts (including options and futures), the more 755
this applies. Furthermore, the higher emission- or energy prices are, the higher the costs 756
of inaction would be and the quicker countermeasures that were undertaken pay off. 757
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Instead of buying emission certificates, investing into external compensation 758
schemes, or paying for ETS or other emission price schemes outright, setting up one’s 759
own compensation scheme could be an interesting option for manufacturers of some 760
types of products. Specifically, it has the potential to internalise functions and thus dis- 761
connect from price, PR, and availability shocks. This could be similar to the approach 762
taken in energy efficiency obligation schemes, where energy providers need to ensure to 763
save a certain percentage of their annual energy sold in the form of energy efficiency 764
activities [104]. An example would be scrappage schemes where customers are asked to 765
provide the specifications of their current fridge, to get a substantial rebate on a more 766
energy efficient fridge acquired through the shop of the energy provider. In this case, 767
the energy provider can claim the energy consumption difference for a typical use case 768
as energy efficiency saving in context of its energy efficiency obligation. Typically, a pro- 769
vider would have a small range of replacement products on offer, allowing them to se- 770
cure bulk-purchase prices and hence reduce the acquisition costs and the net cost of their 771
scrappage scheme. Although it might be farfetched to transfer this idea to manufacturers 772
and it would require thorough compliance-checks to count as compensation measure, 773
self-initiated scrappage schemes using their own range of products could potentially 774
save on emissions. Moreover, such schemes could lead to an increase end-use energy 775
efficiency, have lower costs than external solutions and be beneficial for one owns econ- 776
omies of scale. For other types of products, it may be feasible to use them in external aid- 777
based compensation projects and gain good press from doing so. 778

As described, optimising the energy consumption, internalising value creation, and 779
generating energy on-site — in summary local decarbonisation action — not only saves 780
money and builds resilience against external shocks, it also leads to improved energy 781
productivity, as well as increased competitiveness and resilience. 782

Having successfully found a route to become, i.e., (net) carbon neutral comes along 783
with much knowledge gained on the options, but also aspects that went well and those 784
one would do differently. In the language of human resources, the company will have 785
gained specific human capital. While a decarbonisation approach evolves even after net 786
carbon neutrality is reached, there is the option to make use of the capacity built to get 787
paid for showing others how to replicate becoming carbon neutral (as Bosch now does 788
via Bosch Climate Solutions). 789

To conclude section 3.3, what most strategy-related announcements have in common is 790
that the timing matters. So why did Bosch choose to announce their goal to become net 791
zero carbon by 2020 at this point, why at all and what might have been the motivations 792
behind such a decision? Whilst the real motivations are only known to those who took 793
the decision, there are a series of indications that might have played a role, that are likely 794
to have played a role and that Bosch declared have played a role. 795

On 23 May 2019, exactly two weeks after the carbon neutrality pledge, it was an- 796
nounced that Bosch was being fined 90 million Euros for its involvement in the Diesel 797
scandal [105]. Before being fined there was an investigation by the relevant authorities, 798
which usually takes months if not years. Even if it was not yet known by Bosch at the 799
time, when and what fine they would be faced with, it is rather likely that they knew 800
something was coming in the near future. This allowed them to pre-emptively take the 801
bull by the horns, meaning they were able to make a move before the bad news became 802
publicly known. As numerous examples by other companies involved showcase, the se- 803
quence of events makes a huge psychological and PR difference: those that are found 804
guilty and who promised to do better are not appearing as genuine as those who have 805
promised better before they were found guilty [106]. 806

What is known, and also visible here, is that it is often strong exogenic factors or 807
incidents that drive or trigger organisational change [107]. The Diesel scandal may have 808
played a strong role for Bosch, as probably have many of the other factors described. 809
Similarly, Volkswagen, with its dozen brands, would have probably not taken the most 810
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drastic choice of all large manufacturers towards e-mobility and zero carbon vehicles (at 811
the point of handover) [108] without having been at the centre of the scandal [106]. How- 812
ever, whether these measures were put in place to pre-empt external pressures from un- 813
folding their full weight or to reduce upcoming pressure early on can ultimately only be 814
answered by those who were involved. 815

Driver of such organisational change, i.e., declaring to become climate or carbon 816
neutral, can be one single or a combination of triggers. What has been uncovered in the 817
analysis thus far is a set of pressure points and possible triggers, derived from findings 818
of various disciplines, observations, anecdotal first-hand experience and news articles. 819

The following section is therefore taking a closer look at what companies are ready 820
to disclose with regard to what actually motivates them most to reduce their greenhouse 821

gas footprint. 822
823
3.4. Why decarbonise? What motivates companies most to decarbonise? 824

In the framework of the first iteration of the Energy Efficiency Index of German 825
Industry (EEI) in 2020 [26], companies were presented with seven potential factors lead- 826
ing to a decarbonisation decision. These are derived from what has been discussed in 827
chapter three so far, as it was necessary to limit the answer options to facilitate the tele- 828
phone-based market research component: customer requirements, investor require- 829
ments, government requirements, image improvement (for instance attraction of skilled 830
workers, or displaying leadership role), corporate social responsibility (CSR), long-term 831
economic advantages and reduction of cost risks. Some of those factors can be classified 832
as (external) drivers, such as customer-, government- and investor requirements and cost 833
risks. Other are rather classified as motivators, such as long-term economic advantages, 834
image improvements and corporate social responsibility. Companies were asked toin- 835
dicate which (up to) 3 factors motivate their company most to reduce their greenhouse 836
gas emissions. 837

838

Which 3 of the following 7 factors motivate your company most to
reduce your greenhouse gas emissions?
(n =830, n' = 2189)
0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55% 60%

! 1 ! ! 1

Long-term economic advantages

Corporate social responsibility m First

Reduction of cost risks

Customer requirements Second

Image improvement (e,g, attraction of
skilled workers, leadership role)

Government requirements _
Third

Investor requirements

839

Figure 1: Top 3 motivators for Greenhousegas (GHG) reduction decisions, overall sample (n = 840
830) [26] 841

More than half (56%) of participating companies state that long-term economic ad- 842
vantages are among their top 3 motivators to reduce their greenhouse gas (GHG) emis- 843
sions, while for nearly one-fourth (23 %) of them it is even their primary motivator (cf. 844
Figure 1). Looking at the overall sample, no other motivator is indicated by companies 845
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as often as their first, second or third priority. Additionally, many (not all) measures 846
reducing emissions are accompanied by an increase in efficiency, a decrease of ongoing 847
costs, as well as reduced emission costs. These side-effects influence the overall produc- 848
tion costs and subsequently competitiveness. In terms of hard financial factors but also 849
soft factors (i.e., surfing on the sustainability wave), decarbonising promises a company 850
long-term economic benefits. These hard factors are also those leading to a reduction of 851
cost risks, which was the first priority for 19% of participating companies. A reduced 852
demand of energy delivered to the company from outside and reduced emissions both 853
help to lessen the impact of emission and energy prices (and concerns about their avail- 854
ability). Therefore, it is not surprising that the reduction of cost risks is among the top 3 855
motivators to decarbonise by nearly every second company 48 %. That said, another fac- 856
tor is a primary motivator for more companies: corporate social responsibility (CSR). 857
Counting to the “soft factors’, CSR represented the first priority for 20% of participating 858
companies. Moreover, the fact that 45 % of companies list CSR among their top 3 moti- 859
vators underlines that taking (and displaying) responsibility already plays a significant 860
role in the industrial sector. However, how genuine this is in comparison to those who 861
are economically or resilience-driven can only be judged if the measures actually taken 862
are compared in their impact on decarbonisation rather than targets announced only. 863

Even though customer requirements rank as the fourth most frequently chosen pri- 864
mary motivator, there is a substantial gap between it and the first three primary motiva- 865
tors (13 % vs. 19-23 %). When taking the top 3 motivators in aggregate (33 %), it even 866
falls behind image improvement (36 %). What is interesting about comparing these two 867
is that while the percentage of companies considering customer requirements as a top 3 868
motivator increases (third priority 8 %, second priority 12 % and first priority 13 %), it 869
decreases for those considering image improvement a top 3 motivator. This could suggest 870
that the image impact of decarbonisation efforts is a relevant consideration but not often 871
the primary one. Given that the percentage figure for third priority is only as high / 872
slightly higher with the motivation of long-term economic advantages (15 %) and reduc- 873
tion of cost risks (14 %), this assumption finds some support in the data. For customer 874
requirements, this could indicate that if a company decarbonises to please its customer 875
[109], they are more likely to do so if image improvement is higher up in their motiva- 876
tional priorities. 877

Government requirements are a motivator for less than a third of companies 878
(29 %), suggesting that almost all other factors are stronger triggers for a company to 879
increase its decarbonisation efforts. Similarly, investor requirements are a top motivator 880
only for few companies (16 %). Nonetheless, this may look different for companies that 881
have a high dependency on (long-term) investors. If one distinguishes between business 882
loans (i.e., from a commercial bank) and long-term investments, the significance of in- 883
vestor requirements might be higher for larger companies that are not in private owner- 884
ship and those that have higher capital needs. In fact, a deeper look into the data suggests 885
this is to some extent the case for medium-sized companies (19 %), for whom investor 886
requirements are primary motivator 50 % more often (9 % compared to 6 % on average). 887
In light of the increasing popularity of ESG (Environmental, Social, and Governance) 888
investments over the past years in combination with companies’ desire to remain invest- 889
able or increased direct pressure from shareholders it is likely that these figures would 890
be higher if the same question was asked today; the same most likely also applies for the 891
reduction of cost risks during the current energy crisis. According to recent studies of 892
the Federation of German Industries (BDI) and the German Economic Institute (IW), the 893
crisis also leads to postponing investments into the ecological transition, which is tragic, 894
as the less companies invest into decarbonising their operations, the more they are hit 895
by increasing emission and energy prices [110]. 896

From a general viewpoint, the motivators such as economic benefits described ear- 897
lier therefore have the highest motivational relevance in the decision to reduce one’s 898
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greenhouse gas emissions. Purely external drivers in contrary are ranked almost consist-
ently below these motivators. This is essentially in line with the findings of earlier pre-
sented literature that internal motivation outweighs external pressure [15-17]. Further,
this suggests that aiming to successfully trigger intrinsic action might lead to at least
higher motivation and potentially even better outcomes than applying external ‘force’.
However, the results of this study differ from Boiral et al. [17] in that long-term economic
advantages were found to be the most significant motivator rather than being less im-
portant than environmental and social concerns (except for micro companies). Addition-
ally, in comparison to previous studies, the reduction of cost risks was discovered to be
of higher significance than image improvement (reputation).

As the industrial sector is very diverse, it makes sense to explore how this analysis differs
when looking at it from a company-size (Section 3.4.1), a supplier-state (Section 3.4.2),
an energy-intensity (Section 3.4.3), and a sectoral (Section 3.4.4) viewpoint, as well as
depending on company’s primary decision determinants (Section 3.4.5). Before doing so,
considering different dependencies and underlying strategies in the choice of priorities
as suggested in Sections 3.1-3.3, it makes sense to also assess how the company’s GHG
reduction ambitions differ, depending on their primary decarbonisation motivator.

GHG reduction targets by primary motivator to decarbonise
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Figure 2: GHG reduction targets by primary motivator to decarbonise (n = 600) [26]

Only a small proportion of companies (16 %) have declared investor requirements
as one of the top motivators in May 2020. Nevertheless, for those attributing such re-
quirements as their primary motivator to decarbonise (6 %), the associated level of am-
bition is substantially higher than with any other primary motivator, including all quar-
tiles and whiskers (cf. Figure 2). Given (a) conversations with entrepreneurs who stated
that remaining investable is critical to the survival of the business, (b) the increasing
trend to preferentially invest in funds that carry a green or sustainable label, and (c) the
new EU taxonomy, the number of companies motivated by investor requirements may
have increased significantly since the data was collected.
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The data further illustrates that the more ambitious half of companies, which is pri- 927
marily motivated to decarbonise by image considerations, is also significantly more am- 928
bitious in relation to its GHG reduction goal than the average. Considering the ever- 929
increasing skills gap due to demographics and a shift in the type of skills needed, it could 930
very well be that ‘being more attractive’ to applicants than competitors in terms of am- 931
bitions could explain to some extent the above-average goals of this group of companies. 932
On the flip side, doubts have been voiced concerning the honesty of targets, particularly 933
when they appeared to be image-driven (i.e., greenwashing) [111]. 934

Similarly, but to a slightly lesser extent, the more ambitious half of companies, 935
whose primary motivator to decarbonise is the reduction of cost risks, have also targeted 936
GHG goals that are significantly above average. In the current situation, the war in 937
Ukraine, the resulting increase in energy costs, the security of supply issues, and the 938
high emission cost combine to a particular challenge. Consequently, there is a chance 939
that both the weight and the level of the motivator of reducing cost risks is increasing 940
further. In particular, resilience against price and supply shocks can be increased by a 941
‘sustainable’ decrease of the emission footprint along with boosting on-site decarbonisa- 942
tion efforts, such as energy efficiency and self-generation of renewable energies [112]. 943

In contrast, companies that are primarily motivated to decarbonise because of cus- 944
tomer requirements show a below-average level of ambition. It cannot be distinguished 945
whether the responding companies consider a customer or the company they supply to 946
as the end client. The data cannot confirm whether these companies set their target to 947
show just enough ambition to maintain the contractual relationship with their customers 948
or to be able to sell their products, but these could be considerations of these companies. 949
Provided this assumption is correct, there is a high likelihood that the level of ambition 950
set by these companies would rise if the question was asked again today. The Energy 951
Efficiency Index of German Industry found in early 2022 that 7 out of 10 manufacturing 952
companies plan work to be able to sell their products with a net-zero emission footprint. ~ 953
Nearly half of these 70 % stated that they impose or will impose requirements on their 954
supply chain to fall in line and reduce their emissions to achieve this goal [64]. 955

The lowest level of ambition is found in companies whose primary motivator to 956
decarbonise are government requirements. As all other motivators contribute to main- 957
taining a successful business model (keeping clients and investors happy, being attrac- 958
tive to the outside and new recruits, looking caring and ensuring long-term profitability =~ 959
whilst reducing any risks), it appears that external demands, which limit the company’s 960
freedom without contributing to its business goal, are catered for like a check box exer- 961
cise: The company does just enough to meet the requirements. In other words, it appears 962
that there is only a willingness to do more for motivators promising a benefit for the 963
company. Accordingly, for motivators which are about not being penalised, companies 964
are more likely to do just as much as necessary. 965

Therefore, the key takeaway from Figure 2 is that positive drivers appear to lead to 966
higher ambition. Consequently, strategies to motivate companies to decarbonise or set 967
ambitious goals should refrain from building on regulatory requirements and instead 968
focus more on motivators and market tools. Policy measures that indirectly impact any 969
of these could hence have a stronger effect on ambition levels than imposing direct 970

requirements. 971
In light of this, holding companies accountable to actually achieve their goalsis a 972
whole other issue, but that is to be analysed elsewhere. 973

While Figure 2 illustrated the envisaged GHG emission reduction ambitions of partici- 974
pating manufacturers in general in consideration of their respective primary motivator, 975
the box plot figures in the following subsections allow a deeper view, showcasing how 976
ambitions vary depending on company size, supplier state, energy intensity, sector and 977
primary decision factor. Even though on these levels the sample size is still considerable, 978
caution has to be applied and results should be considered as indications only. For this 979
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reason, the analyses of these figures are limited to highlighting the most striking differ- 980

ences between the categories shown. 981
982
3.4.1 Company size perspective on primary motivators for GHG reduction decisions 983

Switching to a company size viewpoint (cf. Table 4) makes clear that role and weight of 984

the motivating factors differ across company sizes: 985

Table 4: Primary motivators for GHG reduction decisions, by company size (n = 817) [26] 986
micro small medium-sized large total

company company company company

Long-term economic advantages ~ 22% 21% 20% 29% 23%

Corporate social responsibility 25% 15% 19% 24% 20%

Reduction of cost risks 21% 19% 17% 19% 19%

Customer requirements 14% 14% 12% 13% 13%

Image improvement 10% 15% 12% 4% 11%

Government requirements 6% 10% 10% 7% 8%

Investor requirements - 6% 9% 5% 6%

Observations 174 222 246 175 817

Whereas long-term economic advantages are the most frequently chosen primary moti- 987
vator in general, this is not the case for all company sizes. Taking responsibility — possi- 988
bly due to a high share of locally embedded and family-owned companies — is the most 989
frequently chosen primary motivator for micro companies (25 %), followed by economic 990
advantages (22 %) and cost risks (21 %). Small companies are the only company size 991
where cost risks are second most often chosen (19 %). For them, the image factor is the 992
primary driver much more frequently (15 %) than for medium-sized (12 %), micro (10 %) 993
or large companies (4 %). On the other hand, CSR is by far the least frequently chosen 994
primary motivator for small companies (15 %). While medium-sized companies are clos- 995
est to the average distribution, large companies stand out with a significantly higher 99
share of companies nominating long-term economic advantages as primary motivator 997
(29 %) and a significantly lower share choosing image considerations as the primary 998
driver (4 %) at the time of data collection. 999

Looking at GHG reduction targets from a company size perspective (cf. Figure 3), con- 1000
siderable differences can be observed. Medium-sized companies that consider customer 1001
requirements their primary motivator set considerably higher GHG reduction targets 1002
than companies of other sizes. While micro companies who are mainly motivated by 1003
government requirements indicate considerably lower than average GHG reduction tar- 1004
gets, the opposite is the case for large(r) companies. One possible explanation is that 1005
regulatory policy often focuses on large(r) companies, while most micro-enterprises may 1006
not be sufficiently affected to envisage higher GHG targets. Many small and micro com- 1007
panies who consider image improvement their primary motivator set substantially 1008
higher GHG reduction targets than other companies. While many medium-sized com- 1009
panies who are primarily motivated by the reduction of cost risks set higher GHG re- 1010
duction targets than the other companies, the opposite is the case for micro companies. 1011
Micro-enterprises often do not have the necessary expertise on energy and decarbonisa- 1012
tion aspects unless the company is energy intensive. Therefore, either the share of energy 1013
costs is not high enough or there is a lack of awareness of the possible negative conse- 1014
quences of inaction (especially if charges increase). 1015
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Figure 3: GHG reduction targets by primary motivator to decarbonise (n=592), by company size 1017
[26] 1018

3.4.2 Supplier perspective on primary motivators for GHG reduction decisions 1019

It appears that those companies at the end of the supply chain, meaning those companies 1020
that are not suppliers of other companies (cf. Table 5) are considerably more often mo- 1021
tivated by long-term economic factors (26 %) and by CSR aspects (23 %) than the average = 1022
and than companies considering themselves mainly as suppliers. Being at the top end of 1023
the supply chain could allow more degrees of freedom for decisions based on principle 1024
and entrepreneurial foresight. At the same time, large companies that fall into this cate- 1025
gory are more likely to fall under the EU CSR directive and thus under the CSR reporting 1026
obligation [95]. It remains to be checked whether, in the case of suppliers, customer re- 1027
quirements deviate in importance from the average when looking at the secondary or 1028
tertiary motivator. Regarding primary motivators, with 14 % such a deviation is — some- 1029
what surprisingly — hardly visible. 1030

Table 5: Primary motivators for GHG reduction decisions, by supplier status (n = 821) [26] 1031

Do you consider your company primarily as
supplier to other companies?

Yes
Long-term economic advantages 21%
Corporate social responsibility 19%
Reduction of cost risks 19%
Customer requirements 14%
Image improvement 12%
Government requirements 9%
Investor requirements 7%
Observations 564

1032
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Whether a company is predominantly a supplier to other companies appears to lead to 1033
the biggest differences in level of ambition if ‘investor requirements’ are the primary 1034
motivator (cf. Figure 4). In the face of increasing demands on the upstream supply chain, 1035
this can be an attempt to pre-empt or meet them and thus protect the company's value 1036
or remain investable and secure the financial resources to fund implementation (see sec- 1037
tion 3.2 and section 3.3.2). That suppliers set more ambitious goals if they are primarily 1038
motivated by ‘customer requirements’ or ‘image improvement’ appears more intuitive 1039
(cf. requirements in supply contracts, being in the ‘good books’, etc). As suppliers are, in 1040
consequence of their state as supplier, involuntary risk-takers (dependent of what their 1041
client may or may not want of them) a bigger spread of GHG reduction ambition level 1042
when it comes to ‘reduction of cost risks” as primary motivator appears understandable. 1043

by: is company predominantly a supplier
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1044
Figure 4: GHG reduction targets by primary motivator to decarbonise (n = 595), by supplier state ~ 1045
[26] 1046

3.4.3 Energy intensity perspective on primary motivators for GHG reduction decisions 1047

Table 6: Primary motivators for GHG reduction decisions, by energy intensity (n = 622) [26] 1048
not less moderately
energy energy energy . energ.y Total
. A . A . A intensive
intensive intensive intensive
Long-term economic advantages  22% 19% 24% 23% 22%
Reduction of cost risks 19% 20% 19% 30% 20%
Corporate social responsibility 16% 23% 17% 23% 20%
Customer requirements 16% 15% 14% _ 14%
Image improvement 10% 9% 11% 14% 10%
Government requirements 9% 9% 7% 7% 8%
Investor requirements 7% 6% 8% 7%
Observations 149 235 194 44 622

Taking a brief look at the primary motivators from an energy intensity viewpoint (cf. 1049
Table 6), the reduction of cost risks significantly sticks out, selected by 30 % of energy 1050
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intensive companies, understandably as energy intensity often goes along with carbon 1051
intensity and a high associated footprint as well as associated costs. Long-term economic 1052
advantages are most often the primary motivator (24 %) of moderately energy-intensive 1053
companies. For energy-intensive companies, customer or investor requirements are a 1054
significantly less important motivator (2 % each) than for other energy intensities. Con- 1055
versely, image plays a higher role (14 %) than on average. 1056

When it comes to the level of ambition (cf. Figure 5) it strikes out that if ‘investor require- 1057
ments’ are primary motivator then particularly not energy intensive companies set 1058
above average ambitions. Perhaps this is because it is comparatively easy for (many of) 1059
them to reduce the majority of their emissions by switching their source of fuel allowing 1060
them to drastically reduce emissions. If ‘customer requirements’, or ‘image improve- 1061
ment’ are primary motivators, many of these companies tend to set more ambitious tar- 1062
gets the more energy intensive they are. This finding seems logical, as energy consump- 1063
tion is more visible and better known, which tends to increase (implicit external) de- 1064
mands for decarbonisation measures. Since energy and emission costs are more signifi- 1065
cant on companies' balance sheets the more energy-intensive they are, it stands to reason 1066
that ambitions increase with energy intensity if companies are primarily motivated by 1067
‘long-term economic benefits’. The same applies, with the exception of moderately en- 1068
ergy intensive companies, regarding the ‘reduction of cost risks’. The opposite appears 1069
to be the case with ‘CSR’, but possibly with the limitation that larger companies are re- 1070
quired to have CSR reporting in place, which influences their ambitions. 1071

by: energy intensity
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1072
Figure 5: GHG reduction targets by primary motivator to decarbonise (n = 466), by energy inten- 1073
sity [26] 1074
3.4.4 Sectoral perspective on primary motivators for GHG reduction decisions 1075

As can be expected, from a sectoral viewpoint, the situation deviates significantly for 1076
primary industry motivators and requires a more in-depth analysis to allow qualified 1077
statements. 1078
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Table 7 underlines that the significance of a primary motivator is nowhere as varied 1079
as when one distinguishes the companies by sector, with a difference of up to 35 per- 1080
centage points between sectors. These large differences between sectors highlight the 1081
importance of a sectoral approach to decarbonisation, especially for policy measures: 1082
While ‘long-term economic advantages’ are primary motivator for 43 % of companiesin 1083
the computer & electronics industry (26), the same motivator is named a primary one 1084
only by 10 % of companies in the leather industry (15). Potentially there is a link to the 1085
energy-intensity of the product range, as well as investment intensity for changing over 1086
the production machinery, that could explain the difference. On the flip side ‘CSR’ and 1087
‘customer requirements’ are primary motivators most often for the leather industry (15; 1088
35 % and 26 %), which suggest a high customer sensitivity to the way products are being 1089
created by this sector. The ‘reduction of cost risks’ is most often a primary motivator for 1090
the automotive industry (29), which is not surprising considering points made in section 1091
3 so far. As oil and gas are responsible for large parts of energy-related emissions, itis 1092
not unexpected that ‘image’ is the most frequent primary motivator (23 %) for decarbon- 1093
isation in this industry (06) and ‘government requirements’ most frequent for companies 1094
in the coal mining industry (05; 25 %). The fact that the chemical industry (20) is quite 1095
emission intensive and faces more difficulties in decarbonising their core processes pos- 1096
sibly explains why ‘investor requirements’” are most often a primary motivator in this 1097
sector (13 %), combined with an above average rate for both ‘reduction of cost risks” 1098
(24 %) and ‘long-term economic advantages’ (24 %). 1099

Table 7: Primary motivators for GHG reduction decisions, by sector (n =729, n(sector) > 20 or **) 1100

]
E = ?
o) -1 b o (%) - - 0 0
g gl 8 &8 I gl € € 2| =
Primary motivation, S & 2 F| s g g o qé g g 5 gl ¢
g slegl 2| EEl 5 EEl2El %
by sector £ gl = gls 88 £ 3 g gl ¢ &l &
(n=729,n>20 or **, *) szl 828 S8~ 8 23 k&3 &
mz2or, $E 58z |98 Hég~qé
%D o = = = = Zl O
3 “ ~
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26 Manufacture of computer, electronic and optical products 43% 19% 14% [ 0%  14% 5% 5% | 21
10 Manufacture of food products 32% 23% 13% 19% 10% 3% 0% | 31
22 Manufacture of rubber and plastic products 32% 19% 14% 13% 10% 5% 8% | 63

1? Manufacture of wood & of products of wooc.l & cork, ex.cept fur- 31% 23% 13% 15% | 3%  13% | 3% | 39
niture; manufacture of articles of straw and plaiting materials

06 ** Extraction of crude petroleum and natural gas 31% 15% 8% 15% 23% | 0% @ 8% | 13
17 Manufacture of paper and paper products 28% 18% 10% 24% 10% 8% 2% | 50
05 ** Mining of coal and lignite 25% | 0% @ 25% 13% 13% 25% [ 0% | 8
20 Manufacture of chemicals and chemical products 24% 7% 24% 13% 13% @ 4% 13% | 45
24 Manufacture of basic metals 23% 25% 28% 8% 10% 5% 3% | 40
28 Manufacture of machinery and equipment n.e.c. 21% 21% 20% 14% 11% 6% 6% | 70
32 Other manufacturing 21% 21% 21% 10% 10% 10% 7% | 29
31 Manufacture of furniture 21% 21% 10% 14% 21% 10% = 3% | 29

21 Manufacture of basic pharmaceutical products and 20% 12% 20% 16% 12% 8% 12% | 25

pharmaceutical preparations
23 Manufacture of other non-metallic mineral products 20% 34% 20% 7% 7% 7% 5% | 41
25 Manufacture of fabricated metal products, except machinery

) 19% 22% 22% 16% 3% 9% 9% | 58
and equipment

27 Manufacture of electrical equipment 19% 22% 17% 6% 14% 16% 6% | 64
18 Printing and reproduction of recorded media 17% 26% 26% 13% 9% 9% | 0% | 23
29 Manufacture of motor vehicles, trailers and semi-trailers 16% 12% 33% 12% 8% 12% 6% | 49
15 Manufacture of leather and related products 10% 35% 10% 26% 6% 6% 6% | 31

Total 23% 21% 19% 13% 10% 8% 6% | 729
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As underlined, the number of companies per sub-category shrink substantially the 1101
deeper one drills into details. This particularly applies for the sectoral perspective, which 1102
is why only the four sectors with most participating companies in this question are 1103
showcased for illustrative purposes (cf. Figure 6). The largest differences in level of am- 1104
bition are found where ‘investor requirements’ or ‘CSR’ are primary motivator. What 1105
sticks out is that both the ambition level and spread are closest across sectors when it 1106
comes to ‘long-term economic advantages’ desire that understandably all companies 1107
have in common as it “‘makes economic sense’. The pressures perceived by the automo- 1108
tive industry (29, cf. section 3.3.2) may explain their substantially higher average and 1109
range of GHG reduction ambitions. That ambition levels vary largely underlining that 1110
triggers stimulating to achieve higher targets can be very sector-sensitive. This point 1111
showcases the need for tailored approaches building on the pressure points, interde- 1112
pendencies and motivators highlighted in sections 3.1-3.3. 1113

by: (selected) sector(s)
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1114
Figure 6: GHG reduction targets by primary motivator to decarbonise (n =184), by sector [26] 1115

3.4.5 Decision determinant perspective on primary motivators for GHG reduction deci- 1116
sions 1117

In the EEI questionnaire [26], companies were also asked based on which primary deci- 1118
sion criterion they take their decarbonisation decisions, which is analysed in its own 1119
right by Buettner and Konig [113].Table 8 illustrates that primary motivators to decar- 1120
bonise differ considerably, depending on which primary decision determinant a com- 1121
pany uses to guide its decisions. Confirming what intuition would suggest, the ‘long- 1122
term economic advantages’ are most often the primary motivator for those that decide 1123
primarily based on ‘expected increases in productivity’. In turn, the opposite is the case 1124
for those driven by the desire to avoid costs, which often suggest an ad-hoc and nota 1125
strategic approach. Where ‘implementation competence’ is the primary determinant, 1126
CSR considerations are least often a primary motivator (14 %); when the decision deter- 1127
minant is encompassing economic considerations, the ‘reduction of costs risks” is more 1128
often a primary motivator than for other decision determinants. Furthermore, where 1129
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‘implementation competence’ is the primary decision determinant, both ‘customer re- 1130
quirements’ (17 %) and ‘image improvements’ (16 %) are more often primary motivators 1131
than elsewhere. Interestingly, ‘image improvements’ are less often the primary motiva- 1132
tor for those companies whose primary decision determinant is positive image effects. 1133
They are most often primarily motivated by ‘long-term economic advantages’ (23 %) and 1134
least often by ‘investor requirements’ (2 %). At the same time, while this group is pri- 1135
marily motivated by ‘government requirements” more often (11 %) than all other deter- 1136
minant groups, they are overall least often motivated by ‘investor requirements’ (2 %). 1137

Table 8: Primary motivators for GHG reduction decisions, by primary decision-making criterion =~ 1138
(n=822) 1139

Please indicate which 3 of the following 6
points are the most decisive in determining
your decarbonisation mix?

<

) () o0
2léz| 2 |5.]2¢8
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5 —
sE|sQ|Z2| = | 85|58 g ¢
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Long-term economic advantages 23%  18% [31%  20% 24% 23% |23%
Corporate social responsibility 18% 21% 19% 23% 14% 22% |[20%

Reduction of cost risks 21% 21% 20% 19% 16% 15% |19%
Customer requirements 15% 12% 10% 14% 17% 15% |13%
Image improvement 8% 10% 6% 11% 16% 12% |[10%
Government requirements 7% 8% 8% 7% 7% 11% | 8%
Investor requirements 7% 10% 6% 5% 5% 6%
Observations 149 164 124 134 94 110 822

A more substantial assessment of the connections between decision determinants, moti- 1140
vators, and the rationale behind, including assessment of the GHG reduction levels tar- 1141
geted would necessitate a more in depth and more sophisticated statistical analysis and 1142
is thus an area for further research. 1143

While the general assumption that companies of one sector respond to the question 1144
of primary motivator and ambition level quite differently depending on whether they 1145
are a supplier appears to hold true, the sample size is too small at this level of detail to 1146
safely confirm. 1147

4. Discussion 1148

The decarbonisation of industrial organisations can be considered a far-reaching 1149
project of institutionalisation driven by political actors, professional actors, social move- 1150
ments, the general public, as well as industrial organisations themselves. As institutional 1151
theorists claim, organisations require legitimacy to survive and thrive in their social en- 1152
vironment [114,115]. The access to resources (from material resources such as capital or 1153
orders to non-material resources such as reputation or work force) therefore depends on 1154
whether the actions of industrial organisations are perceived as proper and appropriate 1155
by their environment. 1156

Considering the contemporary discourse on decarbonisation, the pressure on or- 1157
ganisations to achieve and maintain legitimacy will hardly decrease. On the contrary, 1158
due to regulatory measures (e.g., carbon pricing), normative elements (e.g., increasing 1159
professionalisation, guidelines, best practices) and cultural-cognitive aspects (e.g., pub- 1160
lic opinion, peer-pressure), combined with the inevitable interdependencies between 1161
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manufacturing organisations, actions to decarbonise are simply actions to survive in the 1162
long run for industrial organisations [116]. 1163

Buchenau points out that “many companies have realised the need to manufacture 1164
sustainably too late” [78]. According to Wolfgang Hahn, managing director of ECG En- 1165
ergy consulting, “most of smaller and medium sized companies still underestimate what 1166
the increasingly called-for climate neutrality and carbon certification actually means for 1167
their company” and that “increasing pressure from supply chain, politics and society 1168
calls for urgent action to secure one’s own future” as a business [78]. Therefore, the op- 1169
portunity costs of inaction are high. In the current environment of potential energy scar- 1170
city, security and price concerns, this statement may hold true even more. These circum- 1171
stances and the question of how best to act [24] in light of the situation commends a 1172
rethink of economic viability calculations. The latter would lead to investment decisions 1173
being taken differently and, consequently, would underline why it makes even more 1174
sense now to prioritise on-site measures to decarbonise [112]. In other words, the “pain” 1175
felt by companies in many respects may, under the current circumstances (cf. section 1176
3.1), risk putting decarbonisation efforts on the back burner. However, if it is successfully =~ 1177
highlighted how decarbonising their operations can ease companies’ “pains’, it may even 1178
reassure and fortify their decarbonisation determination. Nevertheless, this is only the 1179
case if it is perceived as helping them in their core ambition to be a successful business 1180
—not if it appears as yet another regulatory burden in a time when business survival is 1181
hard enough. 1182

By communicating the opportunity cost of inaction and supporting decarbonisation 1183
measures, companies’ profit function may be shifted so that their business interest and 1184
thereby their motivations are in alignment with societal needs. 1185

Therefor this article focussed on identifying aspects that may help stimulate an in- 1186
trinsic action in companies (from inside or outside) which then triggers them to take 1187
decarbonisation action. 1188

5. Conclusions 1189

This article has endeavoured to answer the question of which underlying factors 1190
motivate companies in Germany’s industrial sector to take the decision to decarbonise. 1191
In order to provide an appropriate basis for analysis, this article commenced with a re- 1192
view of the literature, establishing and explaining the categories of motivators and driv- 1193
ers. On the one side, motivators were defined as stemming directly from the business’s 1194
key objective of maximising profit, including factors like image and future-proofing. On 1195
the other side, drivers were defined as external factors forcing businesses on a course of 1196
action they would not have naturally taken, including factors like government regula- 1197
tions and shareholder pressure. Subsequently, the qualitative case study examined 1198
Bosch to illustrate the different pressure points as well as the effect of interdependencies 1199
in the automotive sector. Particular attention was given to the strategic considerations 1200
behind the decision to decarbonise, such as preventive measures in the face of the Diesel 1201
Scandal or pre-emptive measures regarding expected supply chain pressures. To check 1202
and substantiate the findings of the case study, the quantitative part of the analysis relied = 1203
on the results of the energy efficiency index of the German industry to find out what 1204
actually motivates German manufacturing companies to decarbonise. The quantitative 1205
analysis also highlighted differences in motivating factors depending on company size, 1206
sector, energy intensity, supply chain position and companies’ determinants for deci- 1207
sion-making. Contrary to previous studies, this article found that long-term economic 1208
advantages are the top motivating factor and that the reduction of cost risks is of higher 1209
significance than image improvement — even ahead of the current war in Ukraine and 1210
associated price peaks and uncertainties. 1211

The analysis has shown that societal, workforce, supply chain and investor expec- 1212
tations play a large role when companies make a decision to decarbonise. Nevertheless, 1213
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a large number of strategic considerations are also significant since they have the poten- 1214
tial to make the business more resilient and profitable. Experience from the past, as well 1215
as the analysis of economic aspects and rare goods in the context of decarbonisation al- 1216
lude to the fact that companies not moving towards decarbonisation, may face a costly 1217
late-mover disadvantage. In general, motivators were found to have the highest motiva- 1218
tional relevance in the decision to reduce one’s GHG emissions, while external drivers 1219
are by and large ranked below the motivators. Moreover, the results regarding the factor 1220
priorities were examined in light of the companies” GHG emission reduction targets, 1221
showing that positive motivators lead to higher ambition levels than negative (external) 1222
drivers. Thus, policy measures that trigger an intrinsic reaction by strengthening the mo- 1223
tivators would positively impact ambition levels and probably generate better outcomes 1224

than policies applying external pressure. 1225
1226
An Outlook: answers and transferability of findings 1227

If the intrinsic reaction to decarbonise is triggered, it is however crucial to ensure 1228
that decarbonisation strategies are shaped and implemented in an effective manner. For 1229

this, there are a few questions that remain to be answered: 1230
e Are companies sufficiently aware of their energy and process-related foot- 1231
prints? 1232

e While it was already analysed which factors play the largest role in deciding 1233
which option to go for among feasible options? Are there further aspects that 1234
need to be considered to determine one’s ideal mix? 1235

e In general, what role will other means of non-fossil energy (i.e., nuclear) and 1236
other means of tackling unavoidable emissions (i.e., carbon capture, storage 1237
and utilisation) play in reaching reach net-zero? 1238

Whilst all these new questions arising from the issues and data discussed remain unan- 1239
swered for the moment, further data from the first iteration and new data from the sec- 1240
ond iteration of the Energy Efficiency Index in 2020 provide the basis for answers to 1241
many of these questions for German companies. In this paper, we focused predomi- 1242
nantly on high-level data and evidence from companies manufacturing in Germany. 1243
Whereas the sector coding and available technologies differ only little between in- 1244
dustrialised countries, the general stance towards climate questions and approaches and 1245
hence towards decarbonisation may differ significantly. Cross-country analyses, based 1246
on identical questions asked in quantitative fieldwork — the technical foundation for this 1247
is laid -, would provide a relevant puzzle piece to shape overarching decarbonisation 1248
policies and strategies for industry. 1249
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