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A B S T R A C T   

Industrial firms seek to develop offerings that can reduce their negative ecological impact while still being 
economically viable. Initial studies of these offerings focused on the what and the why. Only recently have studies 
addressed how to pursue these efforts. The literature generally ignores the underlying mechanisms of how such 
offerings are created and operated. This paper reports a longitudinal case study of an industrial firm’s innovative 
offering. This offering combines heavy duty vehicles and related services for long-haul transportation. It enables 
road transportation firms to reduce fuel consumption by one quarter and thereby cut CO2 emissions and fuel 
costs. A multi-theoretical investigation of that offering contributes to the literature by providing: (i) a rich 
characterization of an industrial organization’s offering that combines economic viability with a much lower 
negative environmental impact; (ii) a chain of underlying mechanisms that enable such an offering to emerge, 
including activation of institutional entrepreneurship for industrial entrepreneurship; and (iii) an articulation of 
the value of using multi-theoretical inquiries of ecological industrial offerings instead of seeking a new isolated 
theory.   

1. Introduction 

Growing public attention and regulatory changes to encourage 
ecological sustainability are conditioned by nearly every area of indus-
trial affairs (Apaiwongse, 1993; Chakrabarti, Henneberg, & Ivens, 2020; 
Sharma, Gopalkrishnan, Mehrotra, & Krishnan, 2010). Organizations 
have been forced to launch operations that reduce their harmful 
ecological impacts (D’Amato et al., 2017). Such transformations by 
established organizations have been reported in numerous studies 
(Genovese, Acquaye, Figueroa, & Koh, 2015; Ghaffar, Burman, & Brai-
mah, 2020; Ghisellini, Cialani, & Ulgiati, 2016). They have been 
referred to as sustainable business cases (Revell & Blackburn, 2007; 
Schaltegger, Hörisch, & Freeman, 2019; Schaltegger, Lüdeke-Freund, & 
Hansen, 2012), sustainable business models (Bocken, Boons, & Baldas-
sarre, 2019; Schaltegger, Hansen, & Ludeke-Freund, 2016; Shakeel, 
Mardani, Chofreh, Feybi Ariani Goni, & Klemeš, 2020), and circular 
business models (Linder & Williander, 2017; Manninen et al., 2018; 
Prieto-Sandoval, Jaca, & Ormazabal, 2018) within the circular economy 
(Ferasso, Beliaeva, Kraus, Clauss, & Ribeiro-Soriano, 2020). Most of this 
research focuses on what such firms are about. Scholars ponder what a 

sustainable business model (Schaltegger et al., 2019) or circular business 
model is (Ranta, Keränen, & Aarikka-Stenroos, 2020) and offer justifi-
cations for why such business models are important. However, little is 
known about how such firms become successful at reducing their 
negative environmental impact (Ferasso et al., 2020; Zollo, Cennamo, & 
Neumann, 2013). Two possible answers to this how question are offered 
by the literature. One is that firms need to pursue experimentation 
(Bocken et al., 2019). The other is that firms must find a long-term 
pathway to transform their operations and offerings so as to reduce 
their negative impacts on the environment (Ghaffar et al., 2020). While 
these two recommendations are important, it remains unclear what 
underlying operational mechanisms enable such pathways. That is, it is 
not yet known what constitutes a firm’s pathway to successful trans-
formation (Geissdoerfer, Vladimirova, & Evans, 2018; Nosratabadi 
et al., 2019). To offer managerial guidance for successful trans-
formations in industrial organizations, the following question must be 
answered: How can industrial organizations provide offerings that enable the 
reduction of their negative impact on the natural environment? This study 
aims to answer that very question. From an approach of critical realism, 
an operational “mechanism” refers here to cause-and-effect operational 
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structures that generate observable events and states. In turn, opera-
tional structures are networks of actors that conduct activities, which 
transform objects in relation to intentions and are governed by rules 
(Bhaskar, 1997, 1998; Henfridsson & Bygstad, 2013). 

One initial strand of literature that seeks to understand firms’ efforts 
to reduce negative environmental impacts adopts an inductive, a-theo-
retical approach to identifying the key characteristics of such firms 
(Eden, 1994). For example, Stubbs and Cocklin’s (2008) seminal work 
proposes several attributes of an ideal organization that strives to reduce 
negative impacts on ecological life, including the need to consider all 
stakeholders. A key merit of the inductive approach is that enables 
identification of some hitherto unknown attributes that are crucial for 
firms that succeed in reducing negative environmental impacts. The 
limitation of this approach, however, is that it ignores nearly a century 
of studies of firms. It thereby disregards existing theoretical lenses as 
irrelevant in accounting for initiatives that reduce ecological harm. 
Here, this view is challenged. Another strand of literature embraces ef-
fects that account for the reduction of ecological harm and assesses a 
firm’s ability to develop such attributes. Examples are the three Rs: 
reduce, reuse, and recycle (Fang, Cote, & Qin, 2007; Ghisellini et al., 
2016). A virtue of that approach is that it offers reference points for the 
assessment of a firm’s sustainability efforts, such as how much reuse or 
recycling is achieved. Conversely, a central limitation is that it provides 
no guidance for understanding the underlying mechanisms that generate 
such externally imposed effects (Ranta et al., 2020; Subbs & Cocklin, 
2008). Unlike the aforementioned approaches, a more recent strand of 
literature uses a theory-driven approach (Schaltegger et al., 2019). A 
merit of this approach is that the assumed theoretical lens directs the 
inquiry with validated categories of a firm. A potential limitation lies in 
the choice of the theoretical lens with which to study a given firm 
because any theory both opens and closes perspectives (Churchman, 
1971). Probably the most widely used theoretical lens in sustainability 
business studies relies on the “business model” concept, which gives rise 
to notions of “sustainable business models” (Schaltegger, Hansen, & 
Ludeke-Freund, 2016; Shakeel et al., 2020) and “circular business 
models” (Prieto-Sandoval et al., 2018). A firm’s business model is 
typically understood in terms of three key functions: creating, deliv-
ering, and capturing value (Teece, 2007). A limitation of that conception 
is that no attention is given to the underlying mechanisms that generate 
these functions (Foss & Saebi, 2017), such as how to create value while 
furthering sustainability (Zollo et al., 2013). 

Unlike the current orthodox view, which pursues either an a-theo-
retical or a single theoretical approach, a multi-theoretical research 
strategy is employed here to answer the present research question. A 
multi-theoretical approach is recommended in situations where a new 
perspective is used to explore the underlying mechanisms of an estab-
lished phenomenon (Bhaskar, 1997; Henfridsson & Bygstad, 2013). 
Here, this study explores firms’ active pursuit of a reduction in harmful 
environmental effects. Epistemologically speaking, the multi-theoretical 
approach provides a richer account of a focal phenomenon than a single 
theoretical approach. It thereby capitalizes on decades of studies and 
their findings (Belaya & Hanf, 2009; Rajagopalan & Spreitzer, 1996; 
Watson & Hewett, 2006). A multi-theoretical approach has the ability to 
account for complexities that cannot be characterized by a single theo-
retical lens or by an a-theoretical approach (Churchman, 1979). It also 
reduces the risk of selecting a single inadequate theory (Churchman, 
1971). 

Using a multi-theoretical approach, this paper presents results from a 
longitudinal case study of an industrial firm. This firm has pursued 
development efforts for more than two decades to create a successful 
new offering that significantly reduces CO2 emissions. This case is 
analyzed through the following theoretical lenses: product-market 
strategies and product-service systems, the resource-based view of 
strategic capabilities and dynamic capabilities, transaction cost eco-
nomics, strategic network theory and network effects, Schumpeterian 
innovation, and the theory of institutional logics. This study makes 

several contributions. 
First, it offers a rich description of the successful long-term efforts of 

a large industrial firm to provide a product-service system that reduces 
its negative ecological impact. Second, the analysis succeeds in uncov-
ering a chain of co-existing mechanisms that enable the development 
and operation of just such a product-service system. Third, and more 
specifically, the case shows the success of a firm that simultaneously acts 
as both an industrial entrepreneur and an institutional entrepreneur, where 
realization of the latter enables realization of the former. Fourth, the 
multi-theoretical approach sends an epistemological message: A unique, 
dedicated theory of ecologically sustainable businesses may not actually 
be necessary; existing theoretical lenses may already be capable of 
explaining this phenomenon. 

The next section details the research method. The analysis of the case 
is then presented using the aforementioned theoretical lenses. A dis-
cussion of the findings and conclusions ends the paper. 

2. Methods 

To answer the research question, a longitudinal case study was 
conducted. This case study explored an international firm that produces 
heavy trucks. The firm is referred to here as TruckCo for anonymity 
reasons. Its offering, which formed the focus of the case study, is referred 
to as EcoDrive. Longitudinal single case studies are especially suitable 
for explorations that aim to identify underlying operational mechanisms 
in complex social settings (Ahuja, 2000) such as large industrial firms 
(Lindgreen, Di Benedetto, & Beverland, 2020). The choice of this case is 
the result of purposive case sampling (Patton, 1990) based on the 
following criteria: the case should (i) be a large, complex industrial firm; 
(ii) refer to the introduction of a novel market offering aimed at reducing 
negative environmental impacts; (iii) represent a sector of heavy pol-
luters (EEA, 2018; Osorio-Tejada, Llera-Sastresa, & Hashim, 2018; 
Zhang, Yao, Shen, Liu, & He, 2015); and (iv) enable a trusting rela-
tionship with the firm’s representatives to access comprehensive data. 

The engagement with TruckCo lasted 38 months, from February 
2015 to June 2018. Retrospectively, the engagement can be divided into 
the following four phases. The first 14 months of research focused on 
establishing relations with TruckCo’s representatives and learning about 
TruckCo, its industry, its past, and its plans. The second phase started 
when the subject of this research, EcoDrive, was introduced in the 
market. This phase lasted nine months and covered several initial 
struggles and adjustments of the new offering by TruckCo until stability 
was achieved. Phase three lasted 13 months. This phase was central 
because it corresponded to the period of focus on the exploration and 
evaluation of TruckCo and EcoDrive, including the calculations of the 
reduction in CO2 emissions. Finally, phase four lasted six months. It 
involved no major changes other than the market expansion of EcoDrive 
and is therefore not discussed here. The evaluation of TruckCo and its 
EcoDrive offering was performed at three customer sites of TruckCo in 
Europe, represented by three different long-haul transportation firms. 
One site was in the Czech Republic (Customer A), one was in Austria 
(Customer B), and one was in the Netherlands (Customer C). These firms 
were selected based on the following criteria: they should (i) represent 
the typical customer category targeted by EcoDrive, namely small and 
medium-sized road transportation firms in Western Europe; (ii) span 
different countries to neutralize country culture as a confounding factor 
of the effects of the use of EcoDrive (Hofstede, 1976; Hofstede, Hofstede, 
& Minkov, 2010); and (iii) offer good access to the organization and its 
management (see Table 1 for an overview). 

Data collection was spread over the four research phases. Both 
qualitative and quantitative data were gathered. The following data 
sources were used (see Table 2): (i) internal archival documents 
(approximately 1150 pages) provided by TruckCo representatives (e.g., 
market intelligence reports, strategic plans, sales forecasts, sales reports, 
and product documentation); (ii) semi-structured interviews with rep-
resentatives from the various functions at TruckCo (R&D, production, 
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marketing & sales, aftermarket, HR, and finance) and representatives 
from the three transportation firms that represent TruckCo’s customers, 
including their drivers and management representatives, all of whom 
were involved in the operations studied here and in EcoDrive; and (iii) 
co-traveling and observations with drivers of vehicles and with Truck-
Co’s service units. Data on the performance and condition of vehicles 
that were part of this study were obtained from TruckCo’s central 
product information system. Interviews were recorded, transcribed, and 
documented using research database software (ATLAS.ti) for qualitative 
analysis. Data collection and analysis were conducted in tandem by two 
researchers. The data collection process started with the basic “5Ws & 
1H” questions of what, where, why, when, who, and how (Sloan, 2010). 
The original data were first coded descriptively and a-theoretically and 
were grouped into themes (open coding). Next, these groups of data 
were condensed into theoretically informed themes (axial coding) and 
were compared back and forth with the key categories of each theory 
considered here. This comparison was performed iteratively, as recom-
mended by Klein and Myers (1999). This whole process was repeated 
over the period of the entire research project. It eventually resulted in 
further merging of data themes into clusters closely linked to one or 
several theoretical concepts. Eventually, saturation was reached. At this 
point, theory-driven characterizations of underlying operational mech-
anisms surfaced in relation to the research question. Quantitative data 
analysis was conducted to obtain performance measures of the offering, 
which are listed in Table 5. 

3. EcoDrive: case description analysis 

The case of TruckCo and its EcoDrive offering is presented here. First, 
a description of the firm, its industry, and the development process of 
EcoDrive is offered. Next, the content of the EcoDrive offering is speci-
fied. Theory-driven analysis of the case is then presented in two steps. 
First, the analysis is presented one lens at a time. Each theory’s key 
propositions are initially summarized, and the analysis is then presented 
(see Table 6 for an overview). Second, a synthesis of these single-lens 

insights is presented to form a more comprehensive understanding of 
the EcoDrive case. 

3.1. The EcoDrive case 

3.1.1. Industry and firm context 
The commercial road vehicles industry offers trucks for commercial 

traffic that are designed to carry loads on roads. Various industry reports 
show that global sales of medium and heavy commercial trucks totaled 
approximately 2 million units in 2004 and 3 million units in 2017. Sales 
are expected to grow to nearly 4 million units by 2025. Around two 
thirds are heavy vehicles (EEA, 2018). Heavy truck manufacturers can 
be understood in terms of high-end, mid-market, and low-cost offerings. 
Each has its own distinct business logic. The high-end market represents 
trucks that offer the highest quality and reliability but also command the 
highest price. Low-cost trucks are at the other end of the spectrum, with 
the mid-market somewhere in between. 

TruckCo was established nearly a century ago and has its head-
quarters in Western Europe. It produces premium offerings for the high- 
end segment, delivering approximately 100,000 heavy trucks per year to 
the market. The high-end segment is the most profitable heavy truck 
segment and consists of only a handful of firms. TruckCo has been the 
most profitable over the last five decades, with average annual profits of 
10% to 12%. The profits of its high-end competitors range from 5% to 
7%, those of mid-range providers from 2% to 6%, and those of low-cost 
providers from 2% to 7% (McK, 2018). TruckCo’s superior profitability 
is attributed to its combination of efficiency in building its vehicles, the 
superior quality of its vehicles, and its focus on specific customer seg-
ments (Colledani et al., 2010). 

This study focuses on TruckCo’s European truck business, which 
targets long-haul transportation customers only. It is TruckCo’s largest 
business area and the source of most of TruckCo’s innovation. It is also 
where EcoDrive was developed and operated. In this specific market, 
TruckCo competes mainly with two other high-end truck providers. In 
some cases, it also competes with two mid-range truck providers. The 
customers are defined here as transportation firms, which should be 
distinguished from drivers who operate vehicles. European trans-
portation firms are typically classified into three segments: small, me-
dium, and large. TruckCo serves all customer sizes. However, it 
deliberately focuses on small and medium-sized firms, while other 
manufacturers target mainly medium-sized and large customers. The 
reason for TruckCo’s focus is that small and medium-sized customers 
buy more truck-related services, which contribute more to profit than 
vehicle sales only. In contrast, large customers have their own service 
operations and hence do not require services. The disadvantage with 
small customers is that they incur higher transaction costs for providers 
than medium-sized or large customers. 

Unlike low-cost and mid-range manufacturers, high-end manufac-
turers typically offer the option of truck repurchasing. This option was 
championed by TruckCo at the end of the 1980s. With this option, a new 
truck is used for one to three years by a transportation firm in Western 
and Central Europe and is then repurchased by its manufacturer. It is 
then repaired and refitted for sale in the Eastern European market. This 
repurchasing embodies the notion of reuse promoted by ecological 
studies (Ellen Macarthur Foundation, 2013). It is also attractive to first- 
hand users because it reduces risk by enabling prediction of the cost of 
truck ownership. Likewise, it is attractive to second-hand owners 
because they obtain a high-end truck in good condition, under warranty, 
for a substantially lower cost than a new vehicle. More recently, TruckCo 
transformed its repurchasing offering into alternative modes of pay-
ment, such as renting, leasing, and outcome-based payment (price per 
kilometer driven or day of use). This latter form of payment implies that 
the vehicle is taken back after the contract period ends for renovation 
and resale in the used vehicle market. This model has been imitated by 
major competitors. 

The focus of this study is on first-hand users only in Western Europe. 

Table 1 
Overview of the TruckCo customers (transportation firms) included in this 
research, in addition to TruckCo.  

Customer 
firm 

Country of 
origin 

Number of 
years in 
business 

Number of trucks 
included in study 

Total 
trucks in 
fleet 

A The Czech 
Republic 

13 9 15 

B Austria 24 12 14 
C The 

Netherlands 
19 15 19 

Total – – 36 48  

Table 2 
Overview of key data collection sources (excluding documents) from the four 
organizations investigated here: TruckCo and its three customers (transportation 
firms).  

Data 
sources 

Interviews Number co- 
traveling 

Number of 
respondents 

Number of 
interviews 

Length 
(minutes) 

Mean SD 

TruckCo 49 173 63 18 8 
Customer 

A 
13 29 49 10 6 

Customer 
B 

11 24 51 13 7 

Customer 
C 

13 19 54 13 7 

Total 86 245 – – 28  
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Their key buying criteria include total cost of ownership, total cost of 
usage, and similar measures that reflect customer productivity (Gilmore 
& Lave, 2013). These factors are conditioned by various quality mea-
sures, such as total vehicle uptime or downtime, the cost of maintenance 
and repairs, and the ease of access to workshops. The average cost 
structure of a long-haul operator in Western Europe shows that the 
purchase cost of a vehicle represents only about 12% of the total cost 
structure of the vehicle (see Table 3). 

These figures show that the two key components of cost in the use of 
a heavy truck are the driver and the fuel. In terms of competition, the 
high-end manufacturers offer trucks that perform similarly. The fuel 
consumption may differ by only 1% to 2% and is conditioned by service 
intervals and vehicle usage style. To distinguish themselves further, 
TruckCo championed several service packages of truck-related services 
such as financing, leasing, and truck repurchase. Later, they also offered 
several renting options and various packages with truck maintenance 
and repair services. However, when TruckCo innovated its services, its 
competitors quickly followed with similar offerings, hence closing the 
gap. 

The whole commercial vehicle industry is challenged by some key 
development trends. Environmental considerations mean that each 
truck’s fuel consumption is targeted with the aim of steadily reducing 
the CO2 footprint. This aim is achieved mainly by more efficient engines, 
as imposed by the latest regulations (McK, 2018). It also entails the reuse 
of trucks in the second-hand market, the recovery of spare parts and 
waste (especially liquids), and the recycling of a large share of used 
vehicles after their service has ended. Another key trend is the use of 
digital technologies to enhance the safety and security of drivers, vehi-
cles, and their cargo and to increase the efficiency of transportation 
(Bouncken, Kraus, & Roig-Tierno, 2019). The present case involves 
features of digitalization and sustainability developments, along with an 
ambition to further increase transportation firms’ productivity. 

3.1.2. The structure of the EcoDrive offering 
Toward the end of 1990s, TruckCo was already one of the first firms 

in its industry to begin experimenting with digital technologies to give 
its trucks various functionalities. Initially, these attempts had modest 
success, mainly for two reasons. First, digital technologies, particularly 
wireless capabilities, were not yet well developed. Geographical Internet 
coverage was intermittent, and there were compatibility issues for data 
generation and transfer. Second, TruckCo’s initial approach entailed 
offering customers a set of performance indicators to measure the 
truck’s condition and usage. While customers were initially interested in 
these indicators, they did not know how to use them for their continuous 
benefit. These experiences made TruckCo rethink its approach to the 
digitalization of the vehicle and its related services. It proposed an 
alternative approach, where connected services were embedded and 
closely integrated with other services aimed at producing tangible 
benefits for customers. When this study was conducted, TruckCo had 
approximately 300,000 vehicles operating on the roads, continuously 
sending data to company headquarters. The EcoDrive offering is the 
most successful solution developed thus far by TruckCo, where digital 
technologies are integrated with other services aimed at tangible effects. 

A key insight perceived by the TruckCo management was that most 
small and medium-sized truck fleets that operated road transportation in 

Western Europe lacked internal capabilities to optimize their trans-
portation operations and drivers’ behavior. They also lacked internal HR 
and IT resources. Most small and medium-sized road transportation 
firms offered very similar transportation services with price-based 
competition, resulting in low average profitability of 1% to 3% (McK, 
2018). The large fleet owners did optimize their cost structures, mainly 
in two ways. First, they hired drivers from Eastern European countries 
such as Romania and Bulgaria. These drivers received substantially 
lower compensation than drivers from Western Europe. Second, these 
transportation firms procured larger numbers of vehicles and thereby 
obtained greater discounts on new trucks. They thus addressed two key 
cost components: the driver and the vehicle (Table 3). Because the small 
and medium-sized fleet owners lacked the resources to pursue such 
measures, TruckCo developed the EcoDrive offering to target another 
key cost component: the fuel costs and, by extension, CO2 emissions. The 
massive fuel costs result from the fact that an average heavy truck 
operates approximately 3000 h per year, covering 150,000 km (McK, 
2018). EcoDrive’s focus on fuel efficient use of vehicles was also 
accompanied by a focus on safe driving. The underlying reason was that 
the long-haul sector caused a large proportion of road traffic accidents, 
which created a bad image for the whole industry. Moreover, there are 
synergies between a safe driving style and a fuel-efficient driving style in 
terms of a driver’s handling of the truck (McK, 2018). 

The process of selling and providing EcoDrive takes place over four 
phases: (i) identification of customer needs (ii) customization of the so-
lution, (iii) continuous support, and (iv) return of the used vehicle (see 
Table 4). The first phase focuses on identifying transportation needs. 
This phase is initiated by a fleet owner who expresses an interest in 
procuring one or several new trucks with the EcoDrive offering. A 
dedicated team in TruckCo’s sales operations then conducts an audit 
that identifies historical data and the future prospects and ambitions of 
the kind of transportation that the fleet owner performs and aspires to. 
This audit covers the types of customers, the kind of cargo transported 
and planned for (i.e., heavy, medium, or light), and the transportation 
distance and routes, including the quality of roads. The identification 
phase also includes an audit of the driving experience and skills of the 
drivers. Such audits can even identify geographical access to truck 
workshops for services and the payment mode that the fleet owners use. 
Based on the identified profile, two specifications are formulated. The 
first is the optimal truck in terms of type of engine, gearbox tuning, axle 
ratio, aerodynamic body kits, and other truck components. The other 
specification considers the required eco-driving skills and training of 
drivers. All these considerations must be optimized to match the 
intended use of the vehicles. 

The second phase is customization of the solution. This phase in-
cludes building the specified truck and then training the drivers. The 
latter includes comprehensive training sessions to provide skills in how 
to drive a truck in a way that is both safe and fuel efficient. This training 
includes route planning, acceleration, gearbox use, use of brakes, cargo 
loading, and truck tuning for optimal fuel consumption. 

The third phase, support, includes continuous monitoring and eval-
uation of both the driver’s driving behavior and the truck’s condition 
and use. Each driver is assigned a personal driving coach who commu-
nicates with the driver through a video streaming service. Each driver 
and coach agree on various driver objectives for eco-driving. The actual 
driving behavior is then monitored with the help of data gathered 
digitally by the truck’s onboard systems so that the driver’s coach can 
analyze and compare the driver’s objectives with the actual driver 
behavior. Gaps are thereby identified, and an individual coaching plan 
for the driver is formulated, all aimed at improving the driver’s driving 
behavior. After procuring a new truck, coaching is initially provided 
weekly, then monthly, and then quarterly, as the actual driving behavior 
of a given driver converges to the pre-defined ideal driving pattern. This 
ideal driving behavior is updated, however, as driving data are contin-
uously gathered and analyzed and new opportunities for optimization 
are identified. The third phase also includes continuous monitoring of 

Table 3 
Average total cost structure of a truck used by a long-haul operator 
in Western Europe.  

Type of cost Share of total cost 

Vehicle 12% 
Fuel 35% 
Repair & maintenance 9% 
Driver compensation 35% 
Administration 6% 
Tires 3%  
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the vehicle’s condition in terms of, for example, tires, air filters, oil fil-
ters, the engine, the gearbox, brakes and oil. Depending on how the 
truck is used, the condition of the components changes. Once a pre- 
defined state is reached, services are scheduled and conducted to 
avoid having the truck operate with components that increase fuel 
consumption. For instance, oil filters are changed more frequently than 
in a standard truck. The services are conducted either at TruckCo’s 
specialized workshops throughout Europe or on the road by TruckCo’s 
mobile service units. The EcoDrive offering is combined with other 
services available from TruckCo, with various payment modes: fixed 
price, leasing, or payment per kilometer driven or per day of use. 

The fourth phase, return, occurs after the contracted period ends, 
which is planned for two to three years. The truck is then taken back by 
TruckCo. The truck is returned, renovated, and sent for sales in the used 
market in Eastern Europe. This process falls outside the scope of the 
present study in relation to the EcoDrive offering. 

3.1.3. The benefits of EcoDrive 
The implementation of EcoDrive encountered some initial challenges 

caused by both technology tuning needs and difficulties in drivers’ 
acceptance. There was also an initial time lag before the full benefits 
were realized for each EcoDrive vehicle. The benefits reported here were 
obtained after 22 months of using EcoDrive and accounted for the last 
13 months. The initial nine months were omitted from the present cal-
culations because that period represented the implementation stage of 
EcoDrive, where several adjustments were made. 

The fuel volume for the measured trucks was reduced by 22% to 26% 
per truck and kilometer driven. The direct effect was a corresponding 
reduction in CO2 emissions of between 76 and 86 CO2 tons per year and 
a corresponding reduction in fuel costs. Fuel accounts for approximately 
35% of total costs, so the reduced fuel consumption led to a significant 
profit increase in the fleet firm’s operating results. However, additional 
benefits were observed, including reducing vehicle wear and tear such 
as tire wear, which in turn leads to reduced repair and maintenance 
services. The benefits also include decreased truck downtime caused by 
long repair activities. All of these benefits contributed to increased 
productivity for both the customer and TruckCo. Finally, EcoDrive 
generated a slightly higher profit than the sales of standard vehicles 
without the EcoDrive solution. Table 5 presents figures for key savings 
from EcoDrive. 

3.2. Analysis of the EcoDrive case 

The following presents a theory-driven analysis of the EcoDrive of-
fering. The analysis is presented stepwise, one theoretical lens at time. 
The key proposition of each lens is first briefly introduced. The analysis 
through that lens is then presented (see Table 6 for an overview). 

Product-market strategies (PMS) articulate a firm’s decisions to po-
sition its products (goods or services) in relation to key competitors 
and target customers (Porter, 1985). Positioning can be conceived in 
terms of various characteristics such as quality, price, market, and 
timing of entry (Besanko, Dranove, & Shanley, 1996; Porter, 1985). 
Fundamentally, a firm’s products can create value for customers 
either by lowering costs or by increasing performance (Porter, 1985). 
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Table 5 
Summary of key savings from EcoDrive.   

Pre- 
EcoDrive 

EcoDrive 
average 

EcoDrive best 
case 

Fuel consumption liters / 
year 

122,000 94,000 90,000 

Fuel cost Euros / year 134,000 104,000 100,500 
Fuel saving liters / year – 28,000 32,000 
Savings Euros / year – 30,000 33,500 
CO2 reduction tons / year – 76 86  
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The PMS theory holds that a firm’s executives decide on business 
drivers according to whether a firm’s PMS is to strive for cost lead-
ership or product differentiation (Porter, 1985), when and which market 
to enter, and which customer segment to target (Lieberman & Mont-
gomery, 1988). Answers to these questions determine how a firm 
creates and appropriates value. 

In TruckCo’s context, the key high-end manufacturers of trucks in 
Europe were successfully differentiating themselves from the mid-range 
and low-cost manufacturers. As the high-end firms generated signifi-
cantly higher profits on average than their mid-range and low-cost 
peers, these high-end firms successfully developed a differentiation 
PMS with respect to the mid-range and low-cost providers. 

Within the high-end group of providers, however, the firms experi-
enced challenges in distinguishing themselves from each other. Truck-
Co’s vehicles had a minor differentiation in terms of perceived quality. 
TruckCo was thereby able to command a slightly higher price, which 
contributed to its superior average profit. Besides quality-based differ-
entiation, TruckCo also championed the introduction of complementary 
services related to vehicle purchase, use, and disposal. Examples include 
financial services, maintenance, and repair. These services are aimed at 
providing additional value to customers, furthering differentiation, and 
capturing value by meeting additional customer needs. This combina-
tion of goods and services as a unified offering exemplifies the propo-
sitions of servitization and product-service systems. These propositions 
refer to manufacturers that move away from providing standalone ma-
chines by also offering complementary services and often bundling these 
services with the machines, accompanied by alternative pricing models 
(e.g., Baines, Lightfoot, Benedettini, & Kay, 2009; Davies, 2004; Reim, 
Parida, & Örtqvist, 2015). These efforts were successful for TruckCo. 
They differentiated the content of their offerings, while services gener-
ated approximately half of the firm’s profit. The key high-end compet-
itors imitated TruckCo’s offerings, however, and thereby reduced this 
differentiation. 

The subsequent development and introduction of EcoDrive repre-
sents a differentiation in terms of content in relation to the target 
customer segment (small and medium-sized firms in Western Europe). 
EcoDrive reflects the product-service systems concept, understood as “a 
mix of tangible products and intangible services designed and combined 
so that they are jointly capable of fulfilling final customer needs” 
(Tukker & Tischner, 2006: 1552). EcoDrive did advance the servitiza-
tion of offerings from semi-independent goods and services to a system 

Table 6 
Summary of the analysis of the EcoDrive offering through each theoretical lens.  

Theory References Locus of value 
creation 

Examples from 
EcoDrive offering 

Product-market 
strategy 

Besanko et al. 
(1996); Porter 
(1985) 

Firm’s offering 
lowers customer’s 
costs or increases 
performance 

Reduces cost of fuel 
for users of vehicles, 
increases profits; 
first-mover 
advantage within a 
niche market 

Product-service 
system 

Tukker and 
Tischner 
(2006); Reim 
et al. (2015) 

Specific 
configuration of 
goods and services 
that complement 
each other and fit 
the customer needs 

Customer needs 
diagnosis, truck and 
service 
customization, 
driver training and 
coaching, vehicle 
monitoring, 
maintenance, and 
adjustments 

Strategic 
capabilities 

Penrose (1959); 
Wernerfelt 
(1984); Barney 
(1991) 

Unique and hard to 
imitate resources 
that reduce the 
firm’s costs or 
increase revenues 

Development and 
maintenance of 
telematic and 
digital 
functionalities, 
offering 
customizations and 
training services, 
and then integrating 
them with 
conventional 
industry offerings 

Dynamic 
capabilities 

Teece et al. 
(1997); Teece 
(2007) 

Sensing and shaping 
opportunities and 
threats, seizing 
opportunities, and 
maintaining 
competitiveness by 
enhancing and 
reconfiguring assets 

Identified and 
seized opportunities 
for digital 
technology use and 
the needs for 
sustainable 
transportation 
solutions; acquired 
and configured 
novel resources to 
develop new 
capabilities 

Strategic 
networks 

Katz and 
Shapiro (1985); 
Gulati et al. 
(2000) 

In the interaction 
between a focal firm 
and their external 
actors rather than 
inside the focal firm 

More than 50% of 
TruckCo’s value is 
generated by 
external actors 

Direct network 
effects 

Church and 
Gandal (1992);  
Farrell and 
Saloner (1985); 
Sheremata 
(2004) 

The more external 
actors use an 
offering, the more 
value it offers them 

Drivers generate 
best practice 
patterns shared 
with other drivers 
to improve their 
driving, which 
creates value for 
both customers and 
the provider 

Data network 
effects 

Gregory et al. 
(2020) 

The more the focal 
firm learns from the 
data about the use of 
the offering, the 
more valuable the 
offering becomes to 
users 

Vehicle users 
generated usage 
data analyzed for 
new context- 
specific 
optimization 
patterns to increase 
fuel efficiency of 
vehicle use and for 
new product 
development 

Transaction cost 
economics 

Coase (1937);  
Williamson 
(1983) 

The lower the 
transaction costs, 
the higher the value 

The vehicle’s 
telematic 
functionalities 
collect data on the 
vehicle’s use and 
condition and then 
transfer the data to 
the provider for  

Table 6 (continued ) 

Theory References Locus of value 
creation 

Examples from 
EcoDrive offering 

analysis and 
instructions 

Schumpeterian 
innovation 

Schumpeter 
(1934, 1942) 

Innovative business 
offerings and 
behavior that 
generates value give 
rise to 
entrepreneurial 
rents 

The novel EcoDrive 
offering enables 
differentiation from 
competition and 
attracts targeted 
customer segments 

Institutional 
logics 

Friedland and 
Alford (1991);  
Thornton and 
Ocasio (1999) 

System of taken-for- 
granted norms that 
condition the kind of 
reasoning and action 
considered 
legitimate, thereby 
reproducing 
patterns of practices 
and hindering the 
emergence of new 
practices 

Value of economic 
efficiency (here, 
reduced cost) 
governing vehicle 
buyers aligned with 
the values of the 
users (drivers) 
professionalism and 
aligned with the 
value of ecological 
well-being held by 
the public and 
governments  
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of well-synchronized components forming a unified whole. The char-
acteristics of this whole could not be attributed to any of the individual 
components. It thus provided additional value to both the customer and 
TruckCo compared to previous alternatives. 

The resource-based view (RBV) holds that a firm may be viewed as a 
specific bundle of resources. These can be regarded as deliberately 
configured assets that generate a firm’s capabilities and produce a 
valuable outcome (Penrose, 1959). Superior value creation can be 
achieved by establishing a specific combination of assets that fit each 
other to produce specialized capabilities such that they are hetero-
geneous within an industry; that is, they are scarce, durable, not 
tradeable, and not imitable (Wernerfelt, 1984; Barney, 1991). Such 
capabilities must also have a market fit. In other words, they “are 
valuable if, and only if, they reduce a firm’s costs or increase its 
revenues compared to what would have been the case if the firm did 
not possess those resources” (Barney, 1997, p. 147). 

EcoDrive reflects how TruckCo established new capabilities in its 
industry. These capabilities included diagnosing a fleet owner’s business 
to identify its needs and opportunities. The capabilities also included 
customizing the truck and training its drivers to establish desired vehicle 
handling skills and the capabilities for continuous follow-up of both the 
driver’s behavior and the truck’s use and condition. TruckCo acted with 
adaptive measures for both drivers and vehicles. Other capabilities that 
were atypical for the industry included the development of digital ser-
vices, which comprised hardware engineering (i.e., sensors, radio de-
vices, and processors), software engineering, and data analytics. 
Crucially, these distinct capabilities were not only established as 
standalone assets within TruckCo; they were also configured together 
with other assets. The firm was thus able to design, develop, launch, and 
operate the EcoDrive offering successfully as a single system that tar-
geted a specific customer segment’s key needs; that is, it targeted cost 
structure and the social need to reduce CO2 emissions. These new ca-
pabilities required new job profiles. For example, TruckCo required 
software engineers, data analysts, and driver trainers. New operational 
processes, new organizational units, and new pricing models were also 
necessary. These new capabilities generated additional revenues by 
attracting customers from competitors. Thus, these new assets repre-
sented strategic capabilities that enabled TruckCo to achieve successful 
differentiation. Two years after the launch of EcoDrive, two competitors 
announced plans to launch similar offerings in an attempt to imitate 
TruckCo. If that imitation were successful, then the strategic capabilities 
would not be strategically sustainable. The conclusion is that TruckCo 
succeeded in establishing new industry-wide capabilities, where re-
sources and activities were configured into unique capabilities that 
enabled value creation and appropriation. 

Dynamic capabilities theory addresses the question of how business 
operations that reflect strategic capabilities are acquired, developed 
over time, and maintained (Alshanty & Emeagwali, 2019; Teece, 
Pisano, & Shuen, 1997). Unlike operational capabilities, dynamic 
capabilities are rooted in a firm’s managerial practices, regardless of 
whether these dynamic capabilities are of strategic significance. 
These managerial practices include sensing and scanning the firm 
and its environment, identifying threats and opportunities, seizing 
them, and coordinating and integrating the necessary resources, 
which may include resource reconfiguration and transformation 
(Eisenhardt & Martin, 2000; Teece et al., 1997). 

The development and establishment of EcoDrive took TruckCo more 
than two decades. A number of key decisions were made, followed by 
the creation of various new capabilities. Crucially, in the mid-1990s, the 
TruckCo management was early to identify the potential of digital 
technology in an industry that traditionally focused on mechanical and 
combustion engine technology. Therefore, the management allocated 

substantial long-term resources to building new capabilities. Various 
digital capabilities were introduced on an experimental basis as early as 
the second half of the 1990s. These early digitalization efforts generated 
unique knowledge that could not be found elsewhere in the industry. 
These efforts enabled further strategic decision making on how to 
generate data on a vehicle’s use and condition and how to transfer and 
analyze the data. Crucially, TruckCo could then decide what to use these 
insights for, including the development of new vehicles, new services 
and warranties, and new pricing models. A second central decision 
stemmed from the managers’ identification of the social debate of 
ecological sustainability as a key issue for the industry’s future. TruckCo 
decided to act upon this issue. A third related yet distinct decision was to 
exploit the self-generated knowledge of the potential of digital tech-
nology to address ecological sustainability. This decision eventually 
resulted in EcoDrive. A number of related decisions were then made. For 
example, it was decided to target small and medium-sized firms in 
Western Europe. TruckCo also decided to tie sustainability to profit-
ability. Together, this shows TruckCo’s enduring and successful activa-
tion of its dynamic capabilities. 

In strategic networks, the locus of value creation is conceived as 
being in the network of actors, where the focal firm interacts with its 
external actors. Therefore, value creation takes place outside the 
focal firm (Gulati, Nohria, & Zaheer, 2000). In the RBV, a firm is 
conceptualized as a bundle of resources. These resources may then 
give rise to unique capabilities with industry-specific heterogeneity 
(Barney, 1991); that is, they are immobile and hard to imitate. One 
way for a firm to handle that heterogeneity and immobility is to 
establish strategic networks of firms. It can thereby provide access to 
valuable resources from outside the firm, as explained by strategic 
network theory. More specifically, a firm may wish to access re-
sources such as technology (Gulati et al., 2000), patents, informa-
tion, and knowledge (Katz & Shapiro, 1985), access markets, 
customers, and vendors (Shapiro & Varian, 1999), generate econo-
mies of scale, or share business risks (Anand & Khanna, 2000; Dyer & 
Nobeoka, 2000; Dyer & Singh, 1998). It thereby combines external 
and internal assets to create value. 

TruckCo created EcoDrive by integrating numerous elementary of-
ferings into one distinct product-service system. This integration would 
not have been possible without an extensive, deliberately designed 
supply chain. Starting with the vehicle, less than 50% of its parts were 
manufactured by TruckCo itself, while the remaining parts were pro-
vided by suppliers. Examples of externally sourced components included 
seats, steering wheels, engine parts, IoT sensors, digital processors, radio 
devices, windshields, and wheels. Crucially, the TruckCo management 
carefully defined which assets to access through its network and which 
to source internally. For example, around the year 2000, a decision was 
made to insource previously outsourced software development opera-
tions for the engine and vehicle control system. This capability was 
regarded as crucial for the development of engines and vehicle usage 
with better fuel efficiency than competitors, hence enabling PMS dif-
ferentiation. At the same time, operations of enterprise IT systems (CAD, 
CAM, ERP, and CRM systems) were outsourced because they were not 
regarded as strategically crucial. The digital capabilities developed in- 
house relied on various software packages provided from outside 
TruckCo. For example, the Google Maps system was part of the trip 
scheduling and planning system that was part of the EcoDrive offering. 
The driver training and coaching services were also partly sourced from 
other specialist training firms. EcoDrive included continuously gener-
ating and gathering vehicle data for analysis and pattern detection. 
Therefore, TruckCo worked with numerous smaller data analysis firms 
and several university-based research groups to employ novel data 
analysis techniques, such as machine learning and neural networks. 
Such data analysis identified hidden driver and vehicle behaviors and 
condition patterns, some of which were subsequently transformed into 
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plans to develop and update vehicles and services. 

Network effect theory is regarded here as an advancement in stra-
tegic network theory. Several kinds of value creation effects are 
conceived as being generated from a particular configuration of 
strategic networks and their content, other than the value from 
simply accessing external assets, as posited by strategic network 
theory. In general, products exhibit network effects when the more a 
given product is used by its users, the more valuable that product 
becomes to its users (Katz & Shapiro, 1992; Sheremata, 2004; Suarez, 
2005). 

One category of network effects is often referred to as direct network 
effects as opposed to indirect network effects. The direct effects refer to 
situations where users of a product are able to interact with each other 
and thereby obtain value (Rochet & Tirole, 2003; Zhu & Iansiti, 2012). 
EcoDrive enabled drivers to share their driving experiences with each 
other and with TruckCo with a view to encouraging safe and efficient 
driving practices. This sharing was enabled by a dedicated digital plat-
form for synchronous (video streaming) and asynchronous (text and 
video) reports of such experiences. Physical gatherings were then held, 
most notably the annual driver competitions at the headquarters of 
TruckCo. The ideals promoted in that approach were the safe and effi-
cient handling of the vehicle. These were encouraged, especially 
through the driver competitions, which also offered awards to winners. 
Drivers were thereby incentivized to share their experiences. These ex-
periences contributed to both the development of other drivers’ indi-
vidual driving skills and TruckCo’s identification of best practices for 
safe and efficient vehicle use. The more EcoDrive was used, the more of 
best practices were generated and shared with other EcoDrive users. In 
turn, the EcoDrive offering was enhanced and thereby represented more 
value for the EcoDrive users and owners. 

A recently proposed category of network effects is known as data 
network effects. According to these effects, the more an offering is used 
(here, EcoDrive), the more its provider can learn from the data gener-
ated by this use. The data can then be exploited to improve and develop 
the offering and thereby generate more value for users (Gregory, Hen-
fridsson, Kaganer, & Kyriakou, 2020). EcoDrive continuously collected 
huge volumes of data transferred wirelessly to TruckCo for subsequent 
analysis and pattern identification. This process in turn influenced new 
product development, enabled new data-based optimizations of vehicle 
handling to improve fuel consumption, and reduced CO2 emissions. 
Also, this data analysis enabled development of more customized 
vehicle configurations and driver coaching programs to fit the specific 
needs of different situations, such as driving uphill and driving in towns. 
As a whole, this provided value to the users of EcoDrive, as well as the 
provider. 

Transaction cost economics holds that the more cost and risk effi-
cient an organization is in conducting its transactions, the more 
successful it will be, keeping all else constant. Large industrial firms 
constantly interact with thousands of actors, performing a huge 
number of transactions. During these interactions, a “transaction 
occurs when a good or service is transferred across a technologically 
separable interface” (Williamson, 1983, p. 104). A core governance 
decision for a firm is therefore which transactions should be inter-
nalized and which should be externalized to the market for efficiency 
reasons (Coase, 1937). Williamson (1975) identified a set of sources 
of transaction inefficiencies. These sources of inefficiencies include 
bounded rationality linked to complexity and uncertainty, asym-
metric information, and opportunism. Transaction costs include 
costs of planning, adapting, executing, and monitoring activities 
(Williamson, 1983). Transaction costs are therefore a substantial 
source of value creation, depending on their efficiency, especially in 
markets where firms struggle to differentiate themselves from each 
other. Transaction mechanisms, such as those provided by digital 

technologies, may add significant transaction value when the cost of 
information search and transfer is reduced (Susarla, Barua, & 
Whinston, 2009). 

EcoDrive brought novel digital transaction mechanisms to the in-
dustry. A vehicle with nearly 1000 data generation sensors continuously 
gathered and then transferred data to TruckCo through wireless ser-
vices. By contrast, in the pre-digitalization era most of the data could not 
be gathered, and only small amounts of data were collected when the 
vehicles were inspected at workshops. The data collected and trans-
ferred using digital technology accounted for numerous features of the 
truck, such as the engine, gearbox, brakes, and filters, as well as the 
driver’s driving behavior, including acceleration, gear changing, 
braking, and choice of transportation routes. The collected data 
continuously underwent analysis for pattern identification and possible 
subsequent actions. This collection and transfer of data enabled novel 
remote monitoring practices that were used to diagnose issues with the 
vehicle. Optimal maintenance and repair actions could thus be identi-
fied in terms of content, time, and place. The most suitable service 
technician profiles could then be allocated to such services. For example, 
oil and air filter changes could be conducted on the road while the 
vehicle was parked and the driver was resting, thereby increasing the 
productivity of the vehicle and its driver. The transferred data and the 
remote diagnoses made it possible for TruckCo to schedule service op-
erations in advance to be conducted on the road. This advance sched-
uling optimized resource use for the customer and TruckCo’s own 
service operations. Another solution enabled by digital transaction 
mechanisms was the provision of extra engine power on demand. When 
the driver required extra engine power, for example to drive uphill or 
transport extra heavy cargo, TruckCo’s operations sent a signal that 
adjusted the vehicle’s engine to the required power. Both the instruction 
and the activation of greater engine power were achieved through dig-
ital transaction mechanisms that connected the vehicle with TruckCo. 
TruckCo then billed the truck owner for the service, which was also 
transacted digitally. 

Schumpeterian innovation describes economic development and, 
more specifically, the unique rents an innovator can generate from 
successful innovation (Schumpeter, 1934, 1942). If used in a certain 
way, technological development can give rise to innovative eco-
nomic practices and hence economic disequilibrium or disruption. 
Novel uses of technology enable the creation of new goods and ser-
vices, new production methods and forms of organization, and new 
markets and supply sources, as well as the reorganization of entire 
industries (Schumpeter, 1942). Those who champion innovations, 
and thereby embrace their inherent uncertainty, can achieve specific 
innovator rents for a limited period. These rents later diminish as 
followers imitate this successful innovation. 

The EcoDrive offering was just such an innovation for its industry. No 
other provider of heavy trucks offered a similar package of goods and 
services (a PSS) with such substantial effects on reducing fuel con-
sumption, and thereby decreasing operating costs and CO2 emissions. 
The novelty of this offering derives from both the innovative use of 
digital technologies and the innovative configuration of the offering. 
Thus, EcoDrive offers an innovation based on the novel use of new 
digital technologies. The novelty also stems from the innovative con-
figurations of the various parts of EcoDrive: the vehicle and its tech-
nologies, the services included, and their synchronization as a whole. 
TruckCo also had to innovate its internal organizational structure, ways 
of working, and competencies to develop and operate EcoDrive. 
Accordingly, TruckCo took the inherent risks through experimental 
testing of new technology uses and eventually created a unique and 
successful offering. As predicted by Schumpeter (1934), this innovation 
attracted customers but also competitors, who announced the develop-
ment of similar offerings. However, this case shows that imitation of 
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non-trivial technology use is not simply about acquiring a certain kind of 
technology; it is also about specifically embedding it in a context of 
products and services and creating an organization with operations and 
networks that enable such specific uses of technology. Together, these 
factors make imitation much more challenging. 

Institutional logics are about social actors (individuals and groups), 
within and outside organizations, drawing consciously and uncon-
sciously on a variety of institutions to shape their actions and de-
cisions. Institutions are understood as “supra-organizational patterns 
of human activity by which individuals and organizations produce 
and reproduce their material subsistence and organize time and 
space. They are also symbolic systems, ways of ordering reality, and 
thereby rendering experience of time and space meaningful” 
(Friedland & Alford, 1991, p. 248). Social institutions (e.g., the state 
and capitalism) and meso-level institutions (e.g., professions and 
governments) are all rooted in the practices of social actors. These 
social actors reproduce them through situated actions. Institutions 
thus govern the micro-level practices of actors (Powell & DiMaggio, 
1991). Each institution may be understood in terms of its inherent 
institutional logic, with its specific values, norms, assumptions, and 
scripts (Friedland & Alford, 1991). Social actors, such as customers, 
employees and their organizations, are coordinated by a bundle of 
often conflicting institutional logics. Some of these logics are more 
dominant than others (Thornton, Ocasio, & Lounsbury, 2012). 
Institutional logics form the basis for the kind of reasoning and action 
that is considered legitimate (or illegitimate) and inform how and 
why things (should / must) be done a certain way. This legitimacy is 
a crucial asset that enables actions to acquire other assets. It is 
therefore foundational for all value creation (Zimmerman & Zeitz, 
2002). Research shows that prevailing institutional logics often 
hinder innovation of practices in organizational fields and markets. 
Thus, innovation requires legitimization from a wider cultural 
context, including key stakeholders (Davis & Greve, 1997; Strang & 
Meyer, 1994; Thornton & Ocasio, 1999). Several mechanisms enable 
the change of institutions and their logics and thereby the innovation 
of practices (Thornton, Jones, & Kury, 2005, p. 129). Similar to 
business entrepreneurs, institutional entrepreneurs are individuals 
and groups that identify needs and opportunities in established 
institutional orders and endeavor to bring about change (Battilana, 
Leca, & Boxenbaum, 2009). Structural overlap occurs when distinct 
individual roles, organizational structures, and functions are in some 
sense aligned and thereby facilitate institutional change (Thornton, 
2004). Also, the strategic use of persuasive language with the 
reframing of vocabularies facilitates change (Suddaby & Greenwood, 
2005). 

TruckCo’s management realized that investments in the digitaliza-
tion of vehicles and related services enabled the development of certain 
product features. These features reduced fuel consumption and thus 
enabled the reduction of CO2 emissions. Therefore, these features have 
clear importance for the ecological sustainability discourse in relation to 
wider cultural systems and government regulations. This factor was 
crucial because the whole transportation industry was at that time 
viewed as an enemy of ecological life (McK, 2018). However, TruckCo’s 
initial offerings that included measures to reduce ecological impacts did 
not succeed. These initial offerings were presented as distinct and 
separate features, such as more environmentally friendly tires, cleaner 
oils, optimized engines, and aerodynamic body kits. When ordering a 
new vehicle, customers had to order one or several of these features and 
were charged extra for doing so. The challenge was that each individual 
feature had a minor effect on fuel reduction by itself and therefore failed 
to generate notable cost savings for the vehicle owners. Without a clear 
case for economic benefit, customers did not find those offerings 
attractive, and TruckCo had to rethink its approach. This failure 
revealed a conflict between the state logic and the market logic. Whereas 

the state logic pursues the common good and hence makes greater 
ecological sustainability efforts, the market logic seeks profit maximi-
zation. The buyers of vehicles were clearly led by the market logic. In 
response, a cross-functional team from the R&D unit and the sales unit 
designed the EcoDrive offering. This process started by putting together 
all the existing ecological features of a given vehicle and then devel-
oping and adding several new features to form the comprehensive and 
coherent offering of EcoDrive. That offering had a clear message of 
substantial cost savings as well as a reduction in CO2 emissions. While 
that message was attractive to vehicle owners (as owners of small and 
medium-sized transportation firms), it was of little interest to the drivers 
of those vehicles. The drivers’ behavior was dominated by the logic of 
the driving profession, whose value set did not include a fuel-efficient 
driving style. Rather, the ideal was of a rough and tough driver who 
delivers on time, no matter what. Therefore, TruckCo’s offering faced 
two partially conflicting logics. On the one hand, the vehicle owners had 
a market logic and were attracted by EcoDrive; on the other hand, 
vehicle drivers followed their professional logic and did not find the 
EcoDrive offering attractive. They were not attracted by driving training 
and coaching. To handle the drivers, TruckCo’s marketing function 
developed a driver branding program to support the marketing and sales 
of EcoDrive. This communication focused on safe and ecological driving 
performance, and included competitions, awards, branding products, 
news broadcasting, and social media forums for drivers, all promoting 
safe and ecological driving. This initiative acted as a strategic reframing 
of the prevalent driver ideals. This reframing involved a shift from a 
tough, lonely driver on the road to a member of a family of safe and 
ecological modes of transportation. Groups of teams at TruckCo acted as 
institutional entrepreneurs by reframing the drivers’ notion of the ideal 
driver. They provided incentives to change this ideal, such as the annual 
drivers’ competition at TruckCo’s headquarters, where the best driver in 
terms of safe and efficient driving was awarded a new truck. Together, 
this enabled TruckCo to anchor ecological sustainability within both the 
market logic and the professional logic. In turn, TruckCo gained a level 
of legitimacy that enabled both the successful sale of EcoDrive and its 
successful use and operation. 

3.3. Synthesizing the analyses to find an emergent pattern 

The analysis shows that each theoretical lens gives a distinct un-
derstanding of the underlying mechanisms of this case. While these in-
dividual insights are beneficial by themselves, the next step is to link 
these distinct understandings to obtain a more comprehensive over-
arching understanding, as follows. 

One way of starting the synthesis of the analyses is by looking at the 
key managerial decisions of TruckCo. Doing so points to the dynamic 
capabilities of the firm (Teece et al., 1997). Within the industry, the 
early strategic decision to focus on using digital technologies in vehicles 
eventually provided unique experience, valuable learning, and new 
operational capabilities in the use and benefits of digital technologies in 
vehicles. Without that decision, the pioneering development of EcoDrive 
would probably never have materialized. A second key decision was 
TruckCo’s efforts to address ecological issues. This decision, which was 
also taken relatively early within the sector, produced various initial 
efforts with operational experience, learning, and new capabilities. The 
third crucial strategic decision was to link the established digitalization 
capabilities to suitability capabilities. This nexus resulted in experi-
mentation with new kinds of offerings that eventually evolved into 
EcoDrive. All these decisions required the activation of dynamic capa-
bilities in terms of sensing opportunities and threats, seizing the selected 
opportunities, avoiding key threats, and then acquiring, coordinating, 
and configuring resources in relation to the targeted opportunities. 

Thus, new capabilities were established within the industry, which 
brings this synthesis to the strategic capabilities of the firm (Barney, 
1991). TruckCo’s use of digital technologies in vehicles was new for the 
industry. It required new roles and competencies, new work processes, 
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new organizational units and structures, and new payment modes, all of 
which were championed by TruckCo. New capabilities were established 
because of the ecological initiative. Dedicated competencies and roles, 
organizational functions, and work processes that were new for the in-
dustry generated novel offerings. The two initially separate initiatives 
(digitalization and ecology) were eventually linked by the firm’s dy-
namic capabilities. This link established a novel configuration of oper-
ational capabilities that merged them together. This process again 
represented a unique asset in the industry (hence, strategic capabilities) 
that provided customers with the EcoDrive offering. 

These novel strategic capabilities could never have been developed 
without TruckCo’s efforts to deliberately orchestrate a network of actors 
(Gulati et al., 2000). This network represented an extensive supply chain 
that provided a large share of the value generated by the vehicle and the 
associated services of EcoDrive. For example, close collaboration be-
tween engineers at TruckCo and a university-based research team 
enabled the development of novel machine learning methods to analyze 
fuel efficiency data. This analysis resulted in further optimization of fuel 
consumption. That strategic network not only produced value through 
joint cooperation between associated actors in the network but also gave 
rise to two kinds of network effects. The first are direct network effects 
(Sheremata, 2004). These direct effects were activated when TruckCo 
established platforms for vehicle users to exchange best driving prac-
tices. This exchange provided them with additional recommendations to 
those provided by EcoDrive. This customer-to-customer exchange of 
best practices generated additional value of EcoDrive as a whole. 
TruckCo also activated the data-driven network effect (Gregory et al., 
2020) by continuously collecting vehicle use data, analyzing the data to 
identify context-specific optimal usage patterns, and then providing 
improved driving and enhanced vehicle and engine usage algorithms. 
These algorithms enabled additional fuel reductions because the vehicle 
was being adjusted to its context in real time. 

TruckCo’s strategic network, especially its network effects, would 
not have been possible without radically reduced transaction costs 
(Williamson, 1983). For example, continuously collecting data from 
nearly 1000 sensors embedded in a vehicle and transferring the data in 
real time for analysis and instruction to various parts of the truck would 
be impossible if done manually. The deliberate use of numerous kinds of 
digital technologies (sensors, processors, storage, radio devices, and 
associated software) enabled the data generation and transfer that 
radically increased transaction efficiencies and thereby provided 
competitive advantages. 

All of the above gave rise to the EcoDrive offering, which represents a 
novel, niche product-market strategy (Porter, 1985). EcoDrive success-
fully differentiated TruckCo from the competition by providing the most 
fuel-efficient vehicles by far. EcoDrive represents an exemplar of the 
product-service system (Reim et al., 2015). In such a system, delivery of 
a machine is transformed to the provision of a system of services based 
on the machine, thereby enabling novel payment modes. The novelty of 
EcoDrive and the decade-long build-up of the capabilities and networks 
which enabled that offering, reflect the industrial entrepreneurship 
pursued by TruckCo. TruckCo was not only able to identify opportu-
nities but dared to take the risk of pursuing the necessary innovation of 
offerings, internal capabilities, and strategic networks. This approach 
enabled TruckCo to reap the entrepreneurial rents (Schumpeter, 1942), 
at least until competitors launched their imitations of EcoDrive. Finally, 
the industrial innovation of EcoDrive would not have been possible 
without the institutional entrepreneurship of TruckCo (Thornton & 
Ocasio, 1999). The business fit between EcoDrive and the needs of 
TruckCo’s transportation clients was hindered by conflicts between 
institutional logics. TruckCo detected that hindrance and reacted by 
modifying drivers’ professional logic to align it with the vehicle owner’s 
market logic and the public governance logic. TruckCo’s activation of 
the articulated chain of generative mechanisms realized value creation 
through novelty, efficiency, and complementarities (Amit & Zott, 2001). 

This synthesis shows that the underlying mechanisms of EcoDrive 

uncovered by each individual theoretical lens relate to each other. 
Together, they form part of a greater coherent whole: EcoDrive, its 
provider (TruckCo), and its strategic network and institutional context. 
The uncovered chain of firm mechanisms may be articulated in the 
following manner. 1) The firm’s dynamic activities established new 
operational capabilities that were unique in the industry, including stra-
tegic networks with extensive supply chains. 2) The firm’s novel use of 
digital technologies reduced high transaction costs and enabled activa-
tion of both direct network effects and data-driven network effects, all of 
which enabled the offering of a new complex product-service system. This 
new system represented a product-market strategy with a niche differen-
tiation, which constituted a Schumpeterian innovation in the industry. 3) 
The success of the offering (EcoDrive) required the firm to act as an 
institutional entrepreneur by aligning conflicting institutional logics. 

4. Discussion and conclusions 

Much of the research on initiatives by industrial firms to reduce 
negative impacts on the natural environment has focused on what such 
firms and their business models are (Zollo et al., 2013). Initially, that 
research was conducted from an a-theoretical approach (Eden, 1994; 
Stubbs & Cocklin, 2008), whereas, more recently, research has followed 
a single theoretical approach (i.e., one theoretical lens). The theory of a 
business model is widely employed, leading to conceptions such as 
sustainable business models (Bocken et al., 2019; Shakeel et al., 2020) 
and circular business models (Ferasso et al., 2020; Prieto-Sandoval et al., 
2018). While such studies advance the understanding of efforts by in-
dustrial firms to reduce their negative environmental impact, they fail to 
provide knowledge of how industrial firms can establish successful of-
ferings to achieve this goal (Zollo et al., 2013). Therefore, the present 
study addresses the following question: What mechanisms can be used by 
industrial organizations to provide offerings that enable the reduction of their 
negative impact on the natural environment? 

The study reported here provides a plausible answer to that question. 
It describes a chain of generative mechanisms that gave rise to a suc-
cessful offering that simultaneously reduced the negative environmental 
impact and created economic value. This chain of generative mecha-
nisms explains how a particular firm changed and operated. It thereby 
complements more popular approaches to the concept of ecologically 
sustainable businesses, such as the three Rs of reduce, reuse, and recycle 
(Fang et al., 2007; Ghisellini et al., 2016) or the conception of a business 
model in terms of its three key functions of value creation, delivery, and 
capture (Teece, 2007). The chain of mechanisms described here pro-
vides a plausible explanation of how these business model functions and 
three Rs can be realized. 

More specifically, the literature suggests two key approaches to 
answer the how question addressed here. First, a firm should find a long- 
term pathway (Ghaffar et al., 2020) to transform its operations and of-
ferings with the aim of reducing its negative impacts on the environ-
ment. Second, such a pathway should employ experimentation (Bocken 
et al., 2019). The findings presented in this paper complement and 
extend those two suggestions. The results presented here specify what 
such a pathway may consist of when it materializes in terms of a chain of 
operational mechanisms that should be activated. Second, the specific 
activation of dynamic capabilities identified in the present case exten-
sively uses experimentation, learning, and adaptations. Thus, previous 
studies are confirmed and placed into a broader operational context. The 
results presented here show what a successful pathway looks like and 
how experimentation may be used for successful transformation. 

Meta-theoretically, the present study shows that no single theoretical 
lens by itself can unearth this chain of generative mechanisms needed to 
successfully create this kind of offering. Each lens uncovers a certain 
perspective and specific underlying mechanisms that are not revealed by 
the other lenses. Taken together, the identified mechanisms constitute a 
coherent aggregate mechanism, where the individual mechanisms work 
together to generate the outcome of the desired offering. This conclusion 
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offers at least two key insights. One is confirmation of the ontological 
and epistemological proposition that multi-theoretical approaches to 
complexity provide a more comprehensive understanding than any 
single theoretical approach (Churchman, 1971, 1979). The second 
insight follows from the first. That is, there is no need to develop a new 
standalone theoretical lens to account for industrial firms’ efforts to 
achieve ecological sustainability because doing so ignores nearly a 
century of theoretical developments and wisdom. Together, these in-
sights may signal a shift in the research perspective. Initial studies of 
ecology-oriented firms typically took an a-theoretical inductive 
approach (Eden, 1994; Stubbs & Cocklin, 2008). A subsequent stream of 
research used a single theoretical approach, whereby one theoretical 
lens, such as the business model (Teece, 2007), was employed (Prieto- 
Sandoval et al., 2018; Schaltegger, Hansen, & Ludeke-Freund, 2016). 
The present study shows a new step in the search for understanding eco- 
centric firms: the multi-theoretical approach. Based on its multi- 
theoretical approach, the present study uncovers a chain of mecha-
nisms of industrial firms that have not been identified by a-theoretical or 
single theoretical studies. 

From a practical perspective, this study has several possible impli-
cations. One is the rich characterization of complex evolutionary efforts, 
which represents a much-needed contribution to the literature (Nelson 
et al., 2018) and is therefore the third contribution of this paper. The 
TruckCo case illustrates that a deliberate transformation of large in-
dustrial firms is a complex and long-term endeavor. EcoDrive required 
TruckCo’s combination of long-term strategic commitment with itera-
tive and experimental development and testing, followed by learning 
and occasional updating of the long-term strategy. This finding suggests 
that neither the executive management nor other stakeholders (e.g., 
shareholders or policymakers) should expect quick fixes. Rather, poli-
cymakers should provide long-term incentives. Deliberate regulations, 
such as taxation, can motivate industrial firms’ executives to plan and 
pursue long-term efforts with bold aims based on radical experimenta-
tion. Second, the present case illustrates that the transformation of a firm 
may require simultaneous pursuit of industrial entrepreneurship 
(Schumpeter, 1942) and institutional entrepreneurship (Press, Robert, & 
Maillefert, 2019; Thornton & Ocasio, 1999), which produces responsible 
entrepreneurship (Camisón-Haba, Clemente-Almendros, & González- 
Cruz, 2019; Vallaster, Kraus, Kailer, & Baldwin, 2019). Industrial 
entrepreneurship is about product innovation and changes in the busi-
ness logic, whereas institutional entrepreneurship is about establishing 
new social norms of behavior. The practical complexity arises from the 
fact that these two kinds of entrepreneurship must be well synchronized 
in terms of content and timing. This case also illustrates the crucial role 
of digital technologies in the creation of new offerings and value. 
Without these digital technologies, the offering studied here would not 
have been realized. The TruckCo case shows that digital technology has 
no value in itself; it is its contextual use that makes it valuable. The 
results show that patterns of successful technology use can be learned 
from deliberate experimentation. This finding implies that the value of 
digital technology use was seized when other factors inside and outside 
the organization were simultaneously developed, thereby com-
plementing that technology. Examples include driver training and 
coaching, new pricing models, and on-road service provision. This 
finding suggests that managers would do well to invest in the develop-
ment of complementary factors when acquiring new technology and to 
plan, budget, and promote experimentation and learning from the use of 
the acquired technology. 

This study has several limitations, which present opportunities for 
further research. Single studies such as this cannot be generalized. 
Therefore, this study at best offers a proposal. Similar studies of other 
firms and other industrial sectors are therefore needed to uncover the 
generative mechanisms behind successful initiatives and the factors that 
hinder such successes. Theoretically, this study used a range of lenses 
from strategic management, entrepreneurship, and sociology. Even 
though this range is comprehensive, it does not cover all possibilities. 

Theoretically, therefore, some generative mechanisms may not have 
been identified due to a lack of theoretical guidance. Two examples of 
other lenses are the recent proposal of business ecosystem theory 
(Jacobides, Cennamo, & Gawer, 2018) and the various conceptions of 
evolutionary economics (Nelson et al., 2018; Schaltegger, Ludeke- 
Freund, & Hansen, 2016). A fixed theoretical set-up for such in-
vestigations must be avoided. Instead, critical reflection on the uncon-
ditional limitations of any theoretical endeavor is necessary, no matter 
how comprehensive it may be (Churchman, 1971). However, even if 
such limitations are unconditional, they offer no excuse for not con-
ducting theory-driven studies, as shown here. As this study shows, much 
learning is provided. This learning can be reused for future initiatives on 
how to reduce negative environmental impacts. 
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