
Number 011-0992 

The Green Education Innovation Process in the Higher Education Context 

Chih-Cheng Lin¹, Zheng Ma2, J. Wey Chen3 

¹University of Nottingham, Business School, Jubilee Campus, Wollaton Road, 

Nottingham, NG8 1BB, UK, lixccl1@nottingham.ac.uk 
2Department of Marketing and Management, University of Southern Denmark, Niels 

Bohrs Allé 1, 5230 Odense M, Denmark, zema@sam.sdu.dk  
3 Department of Information Management, Southern Taiwan University of 

Technology Yungkong City, Tainan, Taiwan, Peterchen@mail.stut.edu.tw  

 

POMS 20th Annual Conference 

Orlando, Florida U.S.A. 

May 1 to May 4, 2009 



1. Introduction 

Green marketing has been an important academic research topic for at least three 

decades (Kassarjian, 1971, Coddington, 1993, Kalafatis et al., 1999). Green products 

and service are usually related to the environmental impact, health concern, and social 

responsibility issues (Polonsky et al., 1998, Grove et al., 1996).  

 

Recently, the environment has become a hot topic in universities, and most of them 

are concerned about green buildings, green purchasing, or teaching students’ green 

sense and knowledge (Pearce, 2006, Richardson and Lynes, 2007). Some research has 

mentioned that it is necessary for the education sectors to provide a greener approach 

to deliver their teaching and learning (Dam, 2008). Education remains an important 

public good and is viewed by many as a service (Mazzarol and Soutar, 2008, Rhoades 

and Slaughter, 1997). The characteristics of service seemingly render service products 

as posing little threat to the environment (Berry, 1980), but many services rely on 

physical components in varying degrees in order to deliver their benefits (Shostack, 

1977). The service processes often require various resources and may generate waste 

during their enactment (Grove et al., 1996). Kolk (1999) stated that “the internet as a 

green management tool” has passed through various phases. With the development of 

the internet and computer technology, e-learning has become one of the most efficient 



solutions for green education (2008). Ellis et al (2007) indicated that an e-learning 

project is probably a service innovation, according to their survey of the e-learning 

drives. E-learning changes the delivery approach of the traditional course and 

students/users can access the courses at anytime and anywhere, allowing self-paced 

learning.  

  

Most e-learning development mainly concerned the technology, but less attention was 

paid to the issues surrounding its implementation or to the usage of e-learning by the 

end users. Included in a whole e-learning development strategy should be a detailed 

analysis and action plan for obtaining a comprehensive overview of the innovation 

processes: technological and services (product) innovations together with their 

interaction. This paper seeks to understand the e-learning processes by discussing the 

twin aspects of technological and service innovation individually, and then mapping 

the e-learning innovation processes in different aspects. 

 

2. E-learning 

The “e” in e-learning stands for electronic. In other words, a computer or computer 

network is used with information technology to achieve forms of learning that were 

not possible previously. However, this definition is not fixed; sometimes a “broad” 



definition is used, in which all of the devices that use information technology are 

referred to as e-Learning, and sometimes a “narrow” definition is used, which 

assumes asynchronous and online forms, such as WBT (Horton, 2000). 

 

E-learning can be defined as an information technology enabled and supported form 

of distance learning, in which the traditional restrictions of classroom learning have 

disappeared (Liu et al., 2002). For traditional universities, a move towards novel 

e-learning requires a fundamental change in the structure of the institution. Many 

studies have proposed that e-learning implementation is a process of innovation. 

Thus, most IT researchers focus on e-learning innovation processes particularly in the 

sphere of technological innovation. Huge numbers of researchers have devoted their 

abilities to learning platform technology development. After 1980, significant 

numbers of projects were considered, evaluated and improved regarding 

computer-based, multimedia course development and delivery. In the following 

decade, a growing number of Higher Education institutions have struggled to deliver 

their learning materials online (Brewer, 1998). It can be argued that the e-learning 

initiatives failed for some reason, e.g: the UKeU project failure 

(http://www.publications.parliament.uk/pa/cm200405/cmselect/cmeduski/205/20502.

htm). UKeU had sufficient funding from the government, an advanced platform 



technology at that time and the richest resources to hand, but the project failed to 

recruit enough students (less than 900) and was halted, wasting a significant amount 

of public funding. 

 

The university has made considerable strides in deploying information and 

communication technologies to support and enhance learning, both on and off 

campus. This includes the increase in the use of online resources provided through the 

virtual learning environment and the electronic library service, the widespread use of 

e-mail, the Internet, and a range of software packages for communication, access to 

learning resources, and as a medium to enhance learning. It is now widely recognised 

across the education sector that e-learning will play an important role, often in the 

form of blended learning, in widening the access to learning opportunities and in 

enhancing the quality and flexibility of learning. However, there is also the 

recognition that there are considerable costs attached to such development and an 

increased need to work more strategically and collaboratively in order to identify the 

most appropriate use of e-learning and to maximise the benefits for learners. 

 

 

 



2.1 Technology innovation in E-learning 

The advancement in technology has provided more solutions to design and implement 

e-learning than ever before. In particular, broadband and interactive technologies have 

expanded further the feasibility of different e-learning modes that were impossible 

before. It is crucial to understand that the advanced technological features in 

e-learning applications might not always be understood and appreciated by 

conventional learners. Therefore, one can frequently observe compromises being 

made with regard to functionality and sophistication in e-learning applications in 

order to generate a wider level of acceptance and usage. Moreover, technological 

limitations can also be an issue that affects the design and planning of an e-learning 

project. For example, the limited bandwidth and other technological constraints in 

some countries do not permit the realization of interactive learning scenarios. 

 

As pointed out by Mentzas et al. (2001), e-learning must be perceived as a process 

(learning/knowing), as well as the development of an artifact/product (learning 

content/knowledge). From this perspective, any technology needs to fulfil two 

purposes. Firstly, the technology is employed for e-learning purposes and has to prove 

its capacity to support the process of learning in any aspect. Secondly, the technology 

has to promote methods for the development and delivery of learning content. For 



example, preparing the contents for e-learning purposes is time consuming and costly. 

Learning Management Systems are typical products used to manage the preparation 

efforts (Lotus Learning Space, WebCT, Blackboard). 

 

Despite the importance of technology in relation to e-learning, it is vital to note that 

technology is not the sole factor in determining the learning outcomes. Therefore, 

technology provides the means for the achievement of learning goals, but the 

performance of learning has to be measured in its own right. In general, the above 

statements describe several critical issues for e-learning. To sum up, interactivity, 

codification, personalization, customization, metadata, motivation, collaboration and 

technology are all the key factors in the enhancement of e-learning performance. The 

selection of appropriate technologies for an e-learning initiative is challenging. 

Taking into account other factors in order to understand fully the need for and impact 

of technology in the context of e-learning innovation can be even more problematic. 

Such challenges highlight one of the key aspects of this research which is to 

understand the dynamic relationships and interrelationships between technology and 

the context in which it is implemented and used. It is impossible to understand fully 

such dynamics without considering the content which is developed for e-learning. The 

following section will review the current literature in the area of service innovation, 



and use service innovation as an approach to conceptualize e-learning development 

and implementation.    

 

2.2 Service innovation in E-learning 

Teachers adopt and utilize e-learning for the purposes of their teaching preparation 

and delivery (Jebeile and Reeve, 2003). Therefore, service innovation within the 

context of e-learning is mainly developed in two stages; namely, course design and 

course delivery. For traditional course design, the teachers’ major tasks are preparing 

teaching material, such as hand-outs. Compared to the traditional course design, 

e-learning can assist with course design. The teachers design courses on an e-learning 

platform by possibly unitizing some e-learning tools. In the traditional method, IS 

staffs are seldom involved in the course design or delivery. However, in the context of 

e-learning, demands for interaction between the IS and academic staff are clearly 

increasing. Moreover, Gibbons (2001) suggests that a lack of online content and 

advanced teacher training means that many higher education institutions are still 

struggling to incorporate Internet applications, such as Web publishing (for teaching 

delivery) with traditional teaching methods. 

 



As mentioned in the previous section, the main drivers for e-learning adoption in 

higher education institutions are to deliver a better teaching quality for students. For 

example, in the traditional teaching environment, students acquire knowledge from 

the classroom. Through e-learning, students are provided with an alternative approach 

to access the course/knowledge anywhere and any time. The course contents are also 

different compared to the traditional mode of delivery. For instance, students can 

obtain hand-outs in the classroom, as well as e-resources from the e-learning platform. 

Moreover, e-materials, such as podcasting, video, and audio, can also enhance the 

students’ learning experience.  

 

Several authors (Box, 1999, Kirby, 1999) argue that one of the most critical elements 

of online learning is that it permits interaction amongst students and interaction 

between instructors and students (Davis and Wong, 2007). Mesher (1999) claims that 

interactivity is the "key to successful online learning….The effects of interactions 

between the learner and tasks at a cognitive level can, in many cases, be richer and 

more effective in online than face-to-face situations. It is here that the computer 

comes into its own, allowing interactions in the virtual situation that are not always 

attainable in real life”. By using e-learning, teachers and students can not only interact 

in the classroom, in the teacher’s office or by email, but can also communicate on the 



e-learning platform using different communication channels. In the traditional way, 

besides the classroom, or group coursework, students do not often interact with each 

other. However through using e-learning, especially the e-learning platform, such as 

the intra-network and course blogs, students can discuss the course and any problems 

with their classmates. Such an interaction can potentially reduce the teachers’ 

workload to some extent. 

 

In addition to the benefit derived from interaction, e-learning can potentially lead to 

resource sharing across different schools. For some universities, resource sharing can 

be difficult, even though the need to share is clearly evident, e.g. course reuse. 

E-learning provides the opportunity for teachers not only to share their subject 

knowledge, but also to communicate their experience with their colleagues through an 

e-learning platform. As a result, course design and delivery can become more 

effective than before. 

 

Another service innovation in e-learning development is that e-learning can facilitate 

educational administrators to carry out planning. As Stefl-Mabry (1999) argued, 

e-learning development helps educators to gain a better overview of the design and 



planning of educational courses, electronic resources and infrastructure planning, as 

well as identifying ways to improve the evaluation and assessment methods. 

 

3. Methodology 

In this study, the researcher adopted a qualitative approach to guide the research 

design and activities. This is because qualitative methods for the study of 

organizations are particularly important and relevant (Lee, 1991); for instance, 

qualitative studies allow a greater awareness of the underlying organizational process 

which is often unrecognized or taken for granted by the organizational members. 

According to Patton (1990), qualitative data typically consist of detailed descriptions 

of events, contexts and the interactions between social actors, with a greater emphasis 

on depth and details. In addition to having the basic features associated with 

qualitative methods, this study can be characterized as process research. Quantitative 

methods are often used to examine static patterns, rather than for understanding the 

dynamics of change (Poole et al., 2000). As a result, they do not appear to be suited to 

research on change processes. The process research carried out by this study, similar 

to many prior accounts, aims to examine constantly evolving phenomena directly in 

greater detail. Longitudinal types of approach, such as case studies, are most suitable 



for research questions related to how strategic change emerges, develops, and/or 

terminates over time (Eisenhardt and Tabrizi, 1995, Yin, 1984).  

 

This research uses the University of Nottingham as the research site for a number of 

different reasons. E-learning implementation in UK universities started around 1999, 

and the University of Nottingham was one of the pioneers. Unlike other UK 

universities, e-learning development at the University of Nottingham covers all 

campuses, schools and centres. Benefiting from studying at the University of 

Nottingham, the researcher was able to observe e-learning development within the 

university from 2004.  

 

In this study, the main goal of the observation was to experience how e-learning 

development unfolds based on the social interaction between the various stakeholders, 

primarily the e-learning team members, university top management, the central 

information system team and the rest of the university. A four-year period of 

observation was undertaken. The in-depth interviews were conducted based on a 

semi-structured basis by using open-ended questions to understand the dynamic 

interplay between organizational, technological and service issues within the context 

of e-learning development. To fulfil the proposed objectives of this research, two 



cases based on the research context were conducted to represent two different levels 

at the university level and two cases at the school level. The interviewees targeted and 

selected for this research spread down from the top management, central information 

system to the academic staff. It was equally critical to take into account the fact those 

organizational members who were not involved in the projects at the school level, but 

involved in the e-learning development. In total, 83 interviews were conducted for the 

research.  

 

 Background to the University of Nottingham 

The University of Nottingham (UoN) is known as a top university, ranked 70th in the 

world, and in the top 1% of the over 7,500 higher education institutions worldwide. It 

is the fifth largest university in the UK (as measured by numbers of students),1 with 

excellent teaching and learning quality, and also belongs to several national and 

international organizations, such as Universities 21, 2  the Russell Group, 3  the 

Association of Commonwealth Universities, 4  and the European University 

Association.5 Nowadays, the university has become an international university, with 

six campuses across UK, Malaysia and China. The university is usually supported by 

                                                     
1 Higher Education Statistics Agency 
(http://www.hesa.ac.uk/dox/dataTables/studentsAndQualifiers/download/institution0607.xls ), 
Retrieved 16, August, 2008  
2 Universities 21, http://www.universitas21.com/, Retrieved 16, August, 2008 
3 Russell Group, http://www.russellgroup.ac.uk/, Retrieved 16, August, 2008 
4 Association of Commonwealth Universities, http://www.acu.ac.uk/, Retrieved 16, August, 2008 
5 European University Association, http://www.eua.be/, Retrieved 16, August, 2008 



a huge amount of funding for research. In addition, as a research-led university, 

Nottingham also has the strong links with the private sector, including Powergen 

(E.ON), the Boots Company, the Ford Company, and Rolls-Royce.  There are six 

faculties housing 31 schools, and more than 33,000 students from over 140 countries, 

which make the University of Nottingham an advanced comprehensive institution. 

 

E-learning Development at the University of Nottingham  

The University of Nottingham is a traditional university with a high prestigious 

ranking in academia, which is also inevitably facing the vigorous challenges of the 

digital world. Furthermore, the impact of e-learning is a paradigm shift; the impact is 

similar to the invention of the “book” on the world. E-learning is overthrowing 

traditional teaching and learning; the invention of the book is a significant application 

for knowledge endurance. In other words, the impact of e-learning on academia is 

immense and there is little experience of putting it into practice, despite the fact that 

everyone would like to master it. 

 

One of the most successful e-learning projects at the University of Nottingham is the 

Geography School e-learning project. This paper uses this case to discuss the 



e-learning innovation process from the two aspects of technological and service 

innovation. 

 

The Geography School e-learning project 

The Geography School e-learning project is a fairly new project compared with some 

of the prestigious e-learning projects at the University of Nottingham. Before 2000, 

some of the staff in the School of Geography showed an interest in adopting the new 

technology into their teaching. Moreover, a few staff members shared their viewpoint 

when they experimented with a new way of delivering knowledge. Until 2004, there 

was no direct evidence to indicate that the School of Geography supported e-learning 

activities. However, there are plenty of e-learning supplementary materials (e.g. 

online mini games, videos) that were produced by individual staff members, with 

which the students were very satisfied. Gradually, adopting e-learning has become a 

common policy in the School of Geography. The head of the school also senses the 

e-learning desire but has no proper strategy for implementing it. In 2004, the School 

of Geography decided to hire an e-learning expert to drive the strategy.  

 

After 2004, the e-learning implementation in the School of Geography was a basically 

top-down process, authorized by the head of the school. There was already a 



realisation in the school of the desire to develop e-learning. To hire a member of staff 

who was experienced and professional was crucial for the project. From the 

organizational point of view, there is a link supporting e-learning implementation 

from the school level and all members of staff are eager and willing to adopt it. Up 

until 2005, there were about 25 modules online and, currently, there are 72 courses 

online. Amazingly, almost all of the teaching staffs in the School of Geography 

participate in e-learning, which is a great achievement. 

  

4. Case Study Findings 

4.1 Technological innovation 

As mentioned in the literature, the e-learning technological innovation can be divided 

into two main parts: e-learning platform development and tool development.  

 

 E-learning platform development 

When the e-learning project was about to start in the School of Geography, the 

e-learning platform in the university has been changed to a single platform, which was 

WebCT. Therefore, the decision to adopt the e-learning platform WebCT was hardly 

surprising. 

 



 

Figure 1 Geography e-learning technological innovation process 

 

During the implementation stage, the platform WebCT, developed by a commercial 

company, has already been adopted by many universities. In this case, this platform 

has already been embedded at the UoN for several years. With substantial experience 

having been accumulated from the past, the e-learning platform implementation in the 

School of Geography was relatively smooth and straightforward. The e-learning 

coordinator was very familiar with the technology and had abundant experience of 

creating content. One thing that was particularly useful was the e-learning 

coordinator’s rich experience of working with the WebCT platform. With the support 



of the central Information Systems Department, the adoption and use of the WebCT 

platform can be perceived as occurring in a hassle-free environment. 

 

Following the implementation, the routinization process was observed from the case. 

Before 2000, some of staff members in the School of Geography were already very 

interested in incorporating new technology into their teaching. By 2004, there were 

plenty of e-learning supplement materials (e.g. online mini games, videos) that had 

been produced by individual staff members. With such a strong tradition of taking 

advantage of technological innovation to renew teaching, the routinization process did 

not occur without reason. With the assistance of the e-learning coordinator, the 

development of e-learning materials and courses was systematically encouraged and 

gradually became a normal activity. The growing experience also yielded higher 

requirements. For example, some of the academic staff found that the existing 

e-learning platform sometimes failed to satisfy their requirements when designing the 

course contents. Therefore, the need to improve and even replace the existing system 

surfaced. Some of the staff started to try to develop e-learning courses with other 

e-learning platforms, while others reported their problems to the e-learning 

coordinator or the central IS Department.   

 



 E-learning tool development 

E-learning tool development usually happens in the stage of implementation and 

routinization. According to section 2.4.3, the e-learning tool development process is 

similar to the e-learning innovation process. Therefore, this section will use the same 

process to explain the e-learning tool development process in the School of 

Geography.  

 

Selection: There are four e-learning tools considered by the School of Geography 

according to the records. These can be divided into two types. The first are those 

decided and selected by the central IS Department, including Podcasting and Xerte, 

and, secondly, those decided and selected by the School of Geography itself. The 

reason why the university developed the tool of Xerte was explained in section 

4.4.3.4. The nature of the e-leaning material is presented as a multimedia and 

interactive tool which required a massive amount of time to create. In the School of 

Geography, many academic staff perceived that complex technology is always a 

barrier to adopting e-learning. For the e-learning coordinator in the School of 

Geography, her workload, especially assisting with every e-learning course, was quite 

heavy. Therefore, the application of “Xerte” simplified the authoring and deployment 

of interactive learning materials and reduced the e-learning coordinator’s workload. A 



podcast can be anything from a speech, a natural video scene, and even some 

incredible geology which is a great supplement to the traditional teaching, so 

podcasting technology is widely applied in the school. 

 

The selection of using SMS (mobile messaging service), Google map, or Bluetooth is 

decided by the academic staff themselves. Because of the characteristics of the School 

of Geography, high technology is usually applied by the academic staff, according to 

the courses’ different requirements. One of the lecturers applied SMS in the class to 

increase the interactions between the lecturers and students, which helps introverted 

students to become involved and encourages them to ask questions in an indirect way. 

They also acquire Googlemap in their e-learning module to explain the longitude, 

latitude and location, and so enhance their understanding. Currently, they are looking 

at the possibilities of trialling mobile devices to deliver information through Bluetooth 

systems.  

 

Trail (implementation): Once a tool has been tentatively selected, it is important to 

try it out on a pilot project. The tools of Xerte and Podcasting are essential to the 

development of e-learning content and design. Their efficiency has already been 

evaluated by the central IS Department. For the trial implementation of other 



e-learning tools, such as SMS, Google map or Bluetooth, the academic staff tried to 

develop a pilot e-learning course and then evaluated the performance. If the 

performance was good, the e-learning tool would be applied to more e-learning 

courses. 

 

Routinization: After the trial stage (implementation), some of the e-learning tools 

were embedded into the normal activities of e-learning course development, 

particularly those that received good evaluation results. Also, more new e-learning 

tools were introduced into the e-learning project again, and became part of the 

selection for e-learning design.   

 

4.2 Service development 

The e-learning project at the School of Geography has been developed at a relatively 

high speed. To date, there are 72 courses online. There is just one course that needs to 

be redesigned due to poor student feedback. The process of service innovation in the 

School of Geography is summarized in Figure 2. More details about each stage are 

outlined as follows: 



Idea Analysis Design Development

Implementation 

And 

Delivery

Evaluation

Tool and technology selection Tool support
 

Figure 2 Geography e-learning service innovation process 

 

Idea creation: When the decision to implement the e-learning project was announced 

in the School of Geography, the e-learning coordinator sent the information to every 

academic staff member. In addition to identifying academic staff member who might 

need technical help, the e-learning coordinator was also able to form a community of 

academic staff with similar interests with regard to e-learning. After receiving the 

message, the academic staff who wanted to create e-learning courses would discuss 

their ideas with the e-learning coordinator.  

  

Analysis:  Once the idea had been agreed, the e-learning coordinator would work 

closely with the module lecturers in order to analyse the course contents first. As 

mentioned before, the courses in the School of Geography are different from those in 

other schools, and the courses in the area of geography often require specific 

technology to support them. Therefore, the evaluation of any special needs for a 



module is a crucial step that cannot be under-estimated. For example, one e-learning 

course embedded the technology of Google map. 

 

Design and development: after analyzing the requirements of an e-learning course, 

the e-learning coordinator and module lecturers would then cooperate to design and 

develop it. The main role played by the module lecturers is to provide the course 

content, and the e-learning coordinator creates the courses on the platform according 

to the course requirements. During this stage, some tools would be selected to support 

the design and development. For example, a tool called Xerte was developed by the 

central IS Department at the UoN, and became widely applied in e-learning 

development in various schools. Resulting from this development were some useful 

templates for e-learning designers to utilize. This tool is useful not only in generating 

productive results with a fairly stylish output, but was also very easy to use, even for 

some of the academic staff who had very little Xerte training. 

 

Implementation and evaluation: From time to time, the e-learning coordinator and 

academic staff would ask a small number of students to give feedback, before the 

module was formally delivered to the students. It is vital to note that not all e-learning 

courses were delivered to the students after piloting. However, the department’s 



commitment to the continuing evaluation of the courses suggests the importance of 

learning by doing and continuous innovation. 

 

5. Discussion 

The technology has been identified as an important competitive weapon for 

research-intensive firms. The innovation process requires the technological 

development of an invention. However, technological innovation can often be 

difficult to initiate. In this research, technological innovation includes e-learning 

platform development, course delivery methods, e-learning infrastructure 

development, etc, which are typically the key ingredients of an e-learning innovation. 

There are three types of technological innovation processes applied in this research, 

including IS innovation processes, technology adoption processes and tool adoption 

processes. 

 

From the review of the current literature, the definition of service innovation is 

different from that of product innovation, and also the new service development 

process should be considered as different from the NPD process (Menor et al., 2002). 

It is clear that e-learning development involves both product and service innovation, 

but the rationale behind perceiving the design and implementation of an e-learning 



project as a service innovation is twofold. From the review of the literature, service 

innovation in the context of e-learning is mainly developed based on two stages; 

namely, course design and course delivery.  

 

Service development and delivery are deeply affected by technology (Looy B. V. et 

al., 2003). According to Winn (2002), trends in educational technologies are reflected 

in the development of several areas, including learning content, the formats of 

instructional messages, and the computer interface between materials and learners. 

This research found that the interactions between information systems and service 

innovation process can be divided into four categories:  

 

1. Sustentation: All of the e-learning materials are running on the e-learning 

platform and delivered via the Internet. From this aspect, technology is one of the 

core elements of e-learning service. In other words, the technology is the soul of 

e-learning services.  

2. Limitation: The e-learning services are created and delivered via the technology. 

However, some limitations, such as internet bandwidth, technology development 

and information systems capacities, have all influenced e-learning services 

innovation. The narrow internet bandwidth did limit and affect the service 



performance. In fact, the original idea was to locate all of the services and 

information in the UK; the students on the overseas campuses login to the UK 

server in order to access the e-learning services. However, the narrow bandwidth 

did affect the students’ satisfaction and the service performance. 

3. Catalyst: Advanced technology used to lead the novel e-learning service 

innovation. The feedback or demands from service innovation often push 

technological innovation. In the School of Geography’s case, the e-learning 

technology officer utilized the technology and tools to speed up the design and 

implementation processes. They achieved 72 modules online within three years.  

 

In conclusion, this study has striven to advance our understanding of the e-learning 

innovation process from two aspects: technological and service innovations with their 

interaction. We hope that the research findings herein provide the implementers with 

a more holistic understanding of the e-learning development they have to manage and 

make their endeavour successful, especially from the green education perspective.  
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