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Sammanfattning 
Syftet med detta examensarbete är att bidra till en minska kunskapsförlust och återskapandet av 
tekniska lösningar inom och mellan organisationer som bedriver produktutvecklingsprojekt i 
utvecklingsländer för att säkerställa tillväxt och förbättrad levnadsstandard. En undersökning av 
befintlig kunskapsdelning och kunskapshantering hos flera aktörer i ett 
produktutvecklingsprojekt i Quelimane, Moçambique utfördes. De involverade aktörerna är 
ideella och statliga organisationer och en grupp universitetsstudenter. 
Produktutvecklingsprojektet involverade design och implementering av en anaerob rötkammare 
under våren 2018. Samarbetet mellan några av aktörerna startades 2015 och kommer att fortsätta 
efter projektets slutförande. Blandade forskningsmetoder användes och intervjuer med öppna 
frågor genomfördes för den kvalitativa datainsamlingen. Data analyserades genom kodning för 
att hitta gemensamma faktorer och relationer. En litteraturundersökning och skrivbordsarbete 
genomfördes för att få detaljerad information om kunskapshantering och andra relaterade ämnen. 
Resultaten visade att alla organisationer som deltog i produktutvecklingsprocessen upplevde 
minst ett hinder för kunskapsöverföring i samband med deras ställning som en ideell 
organisation som bedriver produktutveckling i ett utvecklingsland. Definitionen av en strategi för 
kunskapshantering är lika viktig för ideella organisationer som för vinstdrivande organisationer, 
men nuvarande metoder för att välja en strategi behöver ändras för att passa den övergripande 
strategin för sådana organisationer. En definiering av en kunskapshanteringsstrategi och lämpliga 
kunskapsförvaltningsmetoder och aktiviteter kan bidra till minska kunskapsförlust och 
återskapandet av tekniska lösningar inom och mellan organisationer som bedriver 
produktutvecklingsprojekt i utvecklingsländer för att säkerställa tillväxt och förbättrad 
levnadsstandard.  
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Abstract 
The purpose of this master thesis is to contribute to the reduction of knowledge loss and 
reinvention inside and between organizations pursuing product development projects in 
developing countries to ensure growth and improved living standards. Investigation and to 
determination of existing knowledge sharing and knowledge storing practices in several 
stakeholders of a product development project in Quelimane, Mozambique will be studied. The 
involved stakeholders are non-profit and governmental organizations and a group of university 
students. The product development project involved the design and implementation of an 
anaerobic digester during the spring of 2018. Collaborations between some of the stakeholders 
started in 2015 and will exceed the project duration. Mixed research methods were used, and 
open-ended question interviews were conducted for the qualitative data collection.  The data was 
analyzed by coding to find common patterns and relationships. A literature review and desk 
research were made to obtain detailed information about knowledge management and other 
related subjects. Results showed that all organizations involved in the product development 
process experienced at least one barrier to knowledge transfer related to their position as a non-
profit organization pursuing product development in a developing country. The definition of a 
knowledge management strategy is as important for non-profit organizations as it is for for-profit 
organizations, but the current methods for choosing a strategy need to be modified in order to fit 
the overall strategy of such organizations. The implementation of a knowledge management 
strategy and suitable knowledge management methods and activities could contribute to the 
reduction of knowledge loss and reinvention inside and between organizations pursuing product 
development projects in developing countries to ensure growth and improved living standards.  
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1 Introduction 
The main topic of this thesis was to analyze the knowledge management strategy and 
methods used in organizations pursuing product development projects in developing 
countries and define the current challenges and barriers against knowledge sharing. This was 
done by studying a product development project were organization worked together to 
implement an anaerobic digester for a sustainable waste treatment and as a source of clean 
energy in Quelimane, Mozambique. The following chapter presents the purpose and aim of 
the thesis together with the delimitations.   

1.1 Purpose 
The purpose of this master thesis is to contribute to the reduction of knowledge loss and 
reinvention inside and between organizations pursuing product development projects in 
developing countries to ensure growth and improved living standards.  

1.2 Aim 
The aims of the thesis are 
 
● To investigate how strategies and methods of knowledge management are being used 

in product development projects involving public stakeholders, non-profit 
organizations and users in developing countries that addresses local sustainability 
challenges through adoption of new technologies.  

● To conduct a case study of  ”Implementation of Anaerobic Digestion systems in 
Quelimane - Sustainable waste management” and to analyze the challenges of 
involved stakeholders current use of knowledge management strategies and methods.  

● To contribute to theory and literature: Knowledge management in non-profit 
organizations in the context of new product development projects.  

1.3 Delimitations 
This thesis focuses on knowledge management in the context of organizations situated in or 
pursuing product development in developing countries. These organizations are limited to 
their resources. The general methods and strategies of knowledge management will be 
studied, and a case study will be conducted to get an estimate of general challenges and 
barriers facing developing country organization. The analysis is based on local conditions in 
Quelimane all though similar solutions might be applicable for organizations active 
elsewhere.  

2. Theoretical Background 
Most research conducted on the subject of knowledge management is focused on the for-
profit companies situated in developed countries. Knowledge management is mainly seen as 
a way to stay competitive in rapid changing industries where it is needed to keep up with the 
already existing competitors and stay ahead of possible new entrants to the market (Gao and 
Bernard, 2017). This is true for most companies of today, both in developed and developing 
countries though the study of the latter is rather scarce. Another rather unstudied topic is the 
knowledge management of non-profit and governmental organizations. Even though NGOs 
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most commonly do not face competitors in the same sense as for-profit organizations is 
knowledge management and everything that it involves of utmost importance. To have a 
well-defined knowledge management strategy has shown to have a positive effect on overall 
organizational performance (Davenport and Prusak, 2000). 
 
Knowledge can be viewed as either a set of strategically important commodities that are both 
context and creator independent (Wernerfelt, 1984) or as a set of shared beliefs that are 
created in a certain context through social interactions. Both views conclude the significance 
of knowledge (Berger and Luckmann, 1966). 
 
In the following section a definition of knowledge and its classification will be presented. 
Furthermore, the definition of knowledge management, different strategies and methods will 
be provided and explained. Finally, key activities such as knowledge sharing and storing 
together with possible barriers be presented followed by the research questions.  

2.1 Definition of Knowledge   
All researchers agree on the fact that there are different types of knowledge but there is not 
yet a unified categorization amongst them. This thesis will describe the most widely used 
categorizations and state the categorization chosen to use within this research. Most authors 
distinguish between tacit and explicit knowledge. This way of categorizing knowledge was 
introduced by Nonaka and Takeuchi in 1995 and was defined as followed; “Tacit knowledge 
is knowledge that cannot be expressed explicit, it cannot not be explained or written down” 
and ”explicit knowledge is caused by tacit knowledge but can be distributed”. Other authors 
would define knowledge as either personal or explicit where the personal knowledge can be 
divided into tacit knowledge and implicit knowledge that can but is not yet made explicit. 
Personal knowledge refers to peoples’ natural talents, habit and skills (Nickols, 2000) (Vines 
et al, 2011). In this paper the categorization of personal and explicit knowledge will be used 
and the models where tacit knowledge has been used to describe something that can be 
codified or made explicit will it be replaced with the notation implicit knowledge or personal 
knowledge depending on the context. 

 
Figure 1. The different types of knowledge.  

 
Knowledge is created in a continuous process whereby individuals and groups within an 
organization and between organizations share personal and explicit knowledge (Bloodgood 
and Salisbury, 2001) (Bohn, 1994). Nonaka and Takeuchi (1995) describe the knowledge 
creation process systematically by also including knowledge transfer (Venzin et al., 1998).  
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The SECI model proposed by Nonaka and Takeuchi explores knowledge creation through 
conversation between personal, in their model called tacit, and explicit knowledge. The 
modes consist of socialization (S), externalization (E), combination (C), and internalization 
(I). New personal knowledge such as shared mental models, technical skills and shared 
experience are converted during Socialization. This through apprenticeship rather than 
documents and manuals.  Externalization transfers personal knowledge into explicit concepts. 
This occurs in the process of concept creation through dialogue or collective reflection.  
During Combination the explicit knowledge is converted into more systematic sets. 
Internalization embodies explicit knowledge into personal knowledge (Nonaka and Konno, 
1998).  

2.2 Knowledge management  
Knowledge management (KM) has been around since the beginning of trade and businesses. 
Family business owners have passed their wisdom and company secrets down to their 
children for hundreds of years, but it was not until the 1990s that knowledge management 
was being spoken of by chief executives. Just months before that, in the mid-1989s, Porter 
and Millar (1985) inclined that information could be a foundation for competitive advantage 
(Gao and Bernard, 2017). As industrialized economies shifted from being natural resource 
based to intellectual assets based it got more interesting to examine the knowledge and how it 
was being used. One of the first industries to pay attention to and invest in knowledge 
management was the management consultant industry which also was among the first to 
initiate information technology exploration. Although consultant firms were the pioneers of 
knowledge management they do not all utilize the same knowledge management strategy. 
Knowledge management as a discipline, endorses an integrated approach to identify, capture, 
evaluate, retrieve, maintain and share all of an organization’s information assets. These assets 
could be databases, documents, procedures, policies and previously uncaptured know-how 
and experience from individual workers (Meihami and Meihami, 2014). Over the years, 
various KM systems have been developed and have taken many forms, such as purpose-built 
databases, data capture and workflow solutions, social analytics and engagement solutions 
and content life cycle management systems (Gao and Bernard, 2017). To this day researchers 
still attempt to understand how, departmental, organizational and national levels of culture 
affect the success of different KM initiatives (Ribière and Walter, 2013). The overall aims for 
knowledge management were defined by Davenport and Prusak (2000) as; making 
knowledge visible and determine the knowledge’s role in the organization, develop a culture 
by managing a behavior and designing a connection between employees by creating spaces, 
tools and time for them. The selection of a knowledge management strategy or method is 
dependent on the purpose of said knowledge management. The next section gives a 
description of general knowledge management strategies and how to choose a suitable 
strategy. After that, knowledge management in non-profit and governmental organizations 
will be described followed by typical knowledge management activities such as knowledge 
storing and knowledge sharing. This section also introduces knowledge management 
methods in the field of product development. 

2.2.1 Knowledge management strategies 

The KM strategies can be primarily categorized into two different dimensions. The first 
dimension, KM focus, can be divided into two different approaches the codification strategy, 
also called the explicit-oriented, or system strategy, and the personalization strategy, also 
called the tacit-oriented, or human-oriented strategy. (Choi and Lee, 2002) The codification 
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strategy is mainly explicit knowledge based and stores knowledge in databases, creator 
independently, for anyone in the organization to access. In organizations adopting the 
personalization strategy, the knowledge is linked to its developer and it is shared through 
direct person-to-person contacts. Both strategy types use computer and information 
technology but the first primarily to store and the second primarily to communicate 
knowledge. Information technology is therefore considered an important enabler in 
knowledge management activities (Davenport, 1997) (Ruggles, 1998). The second dimension 
of KM strategies, KM source, is dependent on the organizations primary source of 
knowledge. The external-oriented strategy attains knowledge from outside the organization 
through acquisition or imitation whilst the internal-oriented strategy is more about generating 
and sharing knowledge within the organization itself (Zack, 1999) (Bierly and Chakrabarti, 
1996) (Lee et al., 1999). The type of strategy that is suitable for a specific organization 
depends on many factors e.g. client offers, economics and employees. The choice between 
strategies is not only unique to a specific industry and as to be made in virtually all 
organizations. This choice is according to Hansen (1999) crucial for the organizational 
success. A visualization of the dimensions and strategies is presented in Figure 2.  
 

 
Through the two dimensions one can therefore choose to work focused, balanced or dynamic. 
Pursuing only one strategy predominantly, would be focused, like suggested by Hansen et al. 
(1999) using a second strategy to support the first. It is here argued that a personalization-
strategy is superior to system-oriented strategy. (Swan and Newell, 2000). A balanced view 
would suggest that organizations should aim for a balance between two strategies and has 
been found to increase both performance and innovation (Jordan and Jones, 1997) (Zack, 
1999). Dynamic KM systems is a convergence of people and machines working together to 
help organizations make better informed decisions by overcoming the drawbacks of using 
human-oriented or system-oriented strategies alone. It aims to align the organizations 
strategies with the characteristics of their knowledge. Depending on the direction of 
information flow between people, also referred to as informal or personal knowledge, and 
multimedia, also referred to as formal or explicit knowledge Nonaka (1994) theorized a 
dynamic spiral to create organizational knowledge. Even if a person reads, writes, watches, 
records, listens to or talks about a subject does not mean that he has learned how to apply this 
knowledge to real situations to achieve real results.  

Figure 2. A visualization of the dimensions and 
knowledge management strategies  
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Choi and Lee (2002) propose a model that implies that organizations should dynamically 
align their knowledge strategies with the knowledge creation modes, see 2.1 Definition of 
Knowledge. Their work also states that the knowledge strategy should differ according to 
department types. The findings of Choi and Lee (2002) corresponds to the previous research 
done by Bloodgood and Salisbury (2001) that a human strategy, or personalization strategy, 
should be appropriate for Socialization.  For Externalization and Internalization, a balance of 
the two is proposed. A system strategy, or codification strategy, is proposed for Combination. 
One benefit of the codification strategy is that it makes it possible to scale the knowledge 
reuse and hence making the organization grow.  
 
The choice of strategy also affects the needed level of information technology (IT) support in 
an organization. A heavy IT support is crucial for the pursuit of the codification strategy and 
less important for the personalization strategy. The IT support that should be invested in for 
the former is large and sophisticated electronic repository systems. Just like the level of 
support differs do authors suggest that different infrastructures are needed. The codification 
model requires a system much like a traditional library that contain search engines and a large 
collection of documents that allow people to find and utilize the needed documents. For a 
system suitable for the personalization model it is of more importance to support people to 
find other people. Where the codification strategy is applied one still needs to have person-to-
person communication to make sure that the knowledge is not blindly and falsely applied. 
Systems build for the personalization model need to provide background information and be 
able to point to an expert that can be contacted on that topic (Hansen et al, 1999).  

2.2.2 Choosing a strategy  

According to the majority of the current literature on the topic of knowledge management 
strategies it is of great importance to choose a strategy that is in line with a company’s 
competitive strategy. This thesis focuses on the knowledge management in non-profit or 
governmental organizations which makes this specific requirement irrelevant.  Other than the 
competitive strategy there has been some questions developed by Hansen et al. (1991) to 
support the choice of a primary knowledge management strategy. 
 
Do you offer standardized or customized products?  
An organization that offers standardized products benefit more from a reused based 
knowledge management strategy whilst a personalization model is more suitable for 
organizations that offer customized products.  
 
Do you have a mature or innovative product?  
The development of mature products includes well-understood tasks and codifiable 
knowledge. Innovation on the other hand requires information that would have been lost 
when shared in document form.  
 
Do you rely on explicit or personal knowledge to solve problems?  
As the earlier section reveals is the codification model more suitable if explicit knowledge 
such as software code or market data is being used. Personal knowledge, acquired by 
personal experience, requires a person-to-person approach.  
 
To be able to coordinate a knowledge management strategy it is important that the general 
managers take the lead. If the top management actively chooses a knowledge management 
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approach that is in line with the overall strategy of the organization both the organization and 
its stakeholders will benefit. Failure in doing so will create confusion about priorities 
amongst employees (Hansen et al, 1999). 

2.2.3 Knowledge management in non-profit organizations 

Non-profit and voluntary sector organizations that to some extent are operated by volunteers 
might suffer from a greater knowledge loss when people leave the organization since 
knowledge sharing is not an obligatory activity. In the work of Ragsdell et al. 2014 factors 
related to knowledge sharing were highlighted that in other research have not been identified 
in the for-profit sector organizations. Their work also showed that master-apprentice practices 
are common in non-profit organizations and that trust and perception of success of the project 
organization influenced the knowledge sharing practices of the volunteers. Not a lot of 
research has been done on knowledge sharing in the non-profit sector compared to the for-
profit sector but some findings have been made. The knowledge that volunteers acquire is 
generally not codified in a meaningful way and is often kept personally until the occasion 
demands reuse (Ragsdell et al., 2014). In a study conducted by Lettieri et al. (2004) an 
absence of structured information and knowledge sources was noted. Due to a lack in 
formalization and usability the effectivity of actions was reduced, and the fragmentation of 
knowledge hinders the spreading of knowledge. In the same study a tendency of maintaining 
knowledge at a personal and individual level even when knowledge could have been codified 
was found. Gilmour and Stancliffe (2004) concluded that operating with a predominantly 
personal information focus had ‘resulted in a culture of localized storage and duplication and 
inevitable reinvention of the wheel’.  
 
Furthermore, has the maturity of an organization been proven to affect the receptiveness to 
knowledge management strategies. Lettieri et al. (2004) observed that more mature 
organizations in regard to its management and its operations were more likely open to ad hoc 
procedures to knowledge management. Hume and Hume (2008) are suggesting that 
organizations that are described as being organizationally immature often lack capabilities in 
terms of their business practices, organizational structures, governance and information 
communication technologies. The lack of these capabilities, they argue, can impede the 
introduction of new business tools and practices such as knowledge management. 
Hence, organizational activities that enforce a fragmentation of knowledge and a tendency 
towards maintaining knowledge at a personal and individual level combined with an 
organizational immaturity is obstructive to efficient management of project knowledge in the 
voluntary sector (Hume and Hume, 2008). 

2.2.4 Knowledge management in governmental organizations  

All cross-jurisdictional and cross-institutional innovations are shaped by the social 
interactions between people and the organized use of technology to support the distribution of 
learning. One of the biggest challenges for governmental organizations is to agree on, 
identify and maintain ‘trusted knowledge’. Public knowledge management challenges include 
knowledge creation, communication and utilization just like for any organization (Vines et al, 
2015).  
 
In a case study conducted by Vines et al.  in Australia in 2015 the US eXtension initiative, 
established in 2004 was implemented with the key intention of enabling cross-institutional 
and cross-jurisdictional collaborations to deal with national priorities tailored to local needs 
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concerning all levels (Cotton, 2012). Vines and colleges also developed a conceptual 
framework for public KM which is built on two dimensions, the knowledge hierarchy and the 
records continuum dimension. The different levels of Hierarchy are defined as Individual, 
Group, Formal and Societal norms level. The records continuum spans from create, capture, 
organize to pluralize. The whole framework contains the personal knowledge management 
and includes both problem-solving context and problem-solving objectives as opposite side 
of the axis as shown in Figure 3.   
 

 
Figure 3. The elements of an integrated model to support public KM by Vines et al. (2015) 

2.2.5 Knowledge Storing  

Knowledge storage involves both the soft and hard style copy and memory of both individual 
and organizational knowledge in a way that enables retrieving. Knowledge storage utilizes 
technical infrastructure such as modern informational hardware and software and human 
processes to identify the knowledge in an organization. To code and index the knowledge is 
done for future retrieval (Nonaka and Takeuchi, 1995). A database allows many people to 
search for and retrieve codified knowledge without having to contact the owner of the 
knowledge. This allows the organization to save time and other resources and thus improve 
its performance (Caroline, et al., 2015).  
 
Information and communication technologies (ITC) have been found to play an increased 
role in supporting knowledge-based processes such as knowledge sharing and storing. ICTs 
support the individual in creating and using knowledge by extracting the value of implicit 
knowledge. It also recognizes the value of interaction between people in the form of networks 
in relation to their role within the innovation process (Petruzzelli, 2014).   
 
Mäkinnen (2006) reasons that wireless networks and mobile information and communication 
technologies challenges our perception of what organizational memory can be. 
Organizational memory is traditionally considered to be held in technical systems such as 
databases but is also shows itself in the organizational culture, processes and structures. 
Management has failed to recognize the usage of mobile technology for in this process 
according to Mäkinnen (2006). Mobile technology including laptop computers, mobile 
phones, and other personal communication technologies, can be used to store and 
communicate both explicit and personal knowledge. The challenge is the integration of these 
memories into the main organizational memory. Organizational learning is crucial for 
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organizational growth and knowledge can be spread and stored by using ICT, however is 
there still a need to fully investigated how these processes can be designed and implemented 
effectively (Mäkinnen, 2006). 

2.2.6 Knowledge sharing 

Another aspect of the overall KM field is Knowledge sharing that can be defined as the 
dissemination of information and knowledge through the whole department and/or 
organization (Yang, 2004). The knowledge generated and stored in the minds of employees 
will have to be widely spread amongst the organizational members to become an actual 
contribution to said organization (Alavi and Leidner, 1999). To understand how and why 
people share knowledge is crucial and therefore one of the most researched topics in the field 
of knowledge management (Ribière and Walter, 2013). Knowledge sharing is a complex 
social and interactive process that involves both personal and explicit knowledge that were 
discussed in 2.1 Definition of Knowledge (Polanyi and Sen, 2009). By reusing knowledge an 
organization can save time and effort, reduce communication costs and take on more projects 
(Hansen et al, 1999). The innovation capability is also confirmed to improve by knowledge 
sharing (Lin, 2007). During for example a product development process gaps in the shared 
knowledge could be direct reason for costly mistakes. Project teams that have a high level of 
shared knowledge amongst customers, suppliers and internal capabilities will perform 
significantly better than those with insufficient knowledge sharing.  Considering Knowledge 
Lifecycle Management can increase the efficiency of knowledge sharing within companies 
and project teams (Gao and Bernard, 2017). Effective knowledge sharing drives both 
organizational and individual learning resulting in an increased quality of for example 
product innovation and idea generation. However, as Davenport (1997) argues, do people not 
want to share their knowledge as they believe their knowledge is valuable and important to 
keep for themselves making knowledge sharing an unnatural activity. Knowledge from others 
will be looked suspiciously upon and the own knowledge will be hoarded. These natural 
tendencies and behaviors are difficult to change and that translates to one of the biggest 
challenges in the field of knowledge management (Ruggles, 1998).  
 
To tackle this problem research has been done to develop an understanding of supporting and 
constraining factors of individual’s knowledge sharing behaviors. Based on the theoretical 
approach “The Theory of Reasoned Action”  by Fishbein and Ajzen (1975) Bock and Kim 
(2001) proposed three mayor determinants of the individual’s knowledge sharing attitudes; 
expected rewards, expected associations and expected contribution. Other variables that are 
believed to affect the knowledge sharing behavior of an individual are incentive systems, 
culture and top management and senior leadership (O’Reilly et al, 1987) (DeSanctis and 
Gallupe, 1987) (Butler, 1995) (Nelson and Cooprider, 1996) (Majchrzak et al, 2000). 
However, the work from Bock and Kim (2001) debunked the believes of many researchers 
that the attitude toward knowledge sharing is positively related to the expected rewards. From 
a theoretical perspective, this would be reasonable but there are also other studies that show 
no relationship or even a negative relationship between rewards and performance (Kohn, 
1993) (Fong et al, 2011). Fong et al. argues that other HRM practices such as recruitment and 
selection, performance appraisal, teamwork, and training and development could have a 
positive effect on the knowledge sharing behavior of managers whilst compensation and 
reward did not. In Kohn’s research he proposed six reasons for why the rewards failed, that 
can also be used in the knowledge sharing context. One of those reasons is that rewards can 
harm relationships between employees, for every time someone wins there is at least one 
person who loses. If employees have to compete they will view each other as competitors to 
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their own success. Motivation is also reduced when the person feels controlled or forced to do 
something. It is likewise assumed that a larger incentive offered involves a task that is less 
enjoyable to perform. Nonetheless, practitioners have mentioned that rewards play an 
important role of the initial stage of knowledge management. Kelan (1958) theorized that 
rewards would lead to temporary compliance and that once the rewards run out, people return 
to their old behavior. Rewards can be viewed as a trigger for knowledge sharing but will not 
be able to shape a person’s attitude towards it (Kohl, 1993). 
 
Davenport & Prusak (2000) identify a number of factors that contributed to an increase in the 
likelihood of unanticipated knowledge transfer within organizations that were all related to 
creating both spaces and times available to individuals to share knowledge. However, 
research from Tangaraja et al. (2016) reveals that organizational knowledge transfer has to 
face other challenges due to the potential lack of physical proximity to enable personal face-
to-face interactions. Other than the internal variables presented above is the knowledge 
sharing behavior also affected by the level of information technology used by the individual. 
(Ajzen and Fishbein, 1980) A positive attitude towards knowledge sharing can be developed 
if the employee believes in their ability to contribute to the organizational performance or if 
they believe it will increase the scope and depth of associations among organizational 
members (Bock and Kim, 2001). 
 
One way of sharing and distributing implicit knowledge, is through online communities 
where experiences and thoughts are shared over the web (Liebowitz, 2001). Zammit et al. 
(2016) have explored the potential of the fast-developing social media tools in facilitating the 
capture and sharing of employee knowledge. This focuses on the implicit and unstructured 
knowledge and concentrates on the social aspects of knowledge management. They also 
studied the benefit of using a knowledge framework that is directly driven by the knowledge 
consumers instead of relying on the role of knowledge administrators. This by delivering both 
knowledge content and structure. A methodology that uses social media, video sharing and 
storytelling techniques was developed. By providing the ability to quickly browse and absorb 
user-contributed testing knowledge, like lessons learned, suggested process training material, 
and identify specific knowledge experts within for example global organizations the 
capabilities of traditional information management tools could be both improved and 
extended (Gao and Bernard, 2017).  
 
Organizational culture also influences knowledge sharing and transfer. According to Gan, 
Ryan and Gururajan (2006) there are several cultural factors that can affect the above-
mentioned activity; collaboration, trust, learning, leadership and reward system where the last 
is discussed earlier in this section.  

2.2.7 Knowledge Barriers 

Knowledge has to overcome several barriers to be successfully shared. Riege (2005) 
summarizes all the barriers into three categories: Personal, Organization and Technology 
barriers. The first category, personal barriers, involves barriers such as communication skills 
and language barriers. It also includes the motivational aspect, employees might not want to 
share knowledge if they believe it will impact on their own competitiveness amongst the 
employees. If the motivation is there it is also required for the organization to provide enough 
time and space for knowledge sharing, not providing this would create a barrier (Davenport 
and Prusak, 2000). Trust plays a big role when it comes to knowledge sharing and the lack of 
trust is a barrier to overcome (Leonard and Sensiper, 1998). Organization barriers includes a 
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lack of leadership and a non-sharing organizational culture. Technology could ease the 
knowledge sharing process by connecting employees within an organization but also creating 
connections between organizations. The biggest issues involve a lack of technological 
resources and the lack of technical support (Herman, 2011). If old systems are in place they 
might fail to support employees or reach up to today’s requirements. However, does the act 
of bringing in a new technological tool not always reduce the barrier but enhance it, this 
would be the case if employees refuse to use the new system or simply do not understand 
how to use it (Riege, 2005). 

2.2.8 Knowledge management methods in product development  

The knowledge used in product development projects is not always previously known and 
therefore a knowledge management method that supports the management of new knowledge 
needs to be implemented during a product development process. Most knowledge 
management methods can support more than one of the knowledge creation modes proposed 
by Nonaka and Takeuchi (1995). For a knowledge management method to be successful it 
must be understood in terms of how it can be utilized as well as the processes and activities 
that can be implement for said method. It is proven that a focus of a small number of 
knowledge management methods experience a higher level of acceptance and utilization than 
the implementation of a large number of methods (Hoegl and Schulze, 2005). Below, four 
knowledge management methods are described briefly.  
 
One knowledge management method that support knowledge creation is the one of informal 
Events. These events encourage conversation, open communication and informal knowledge 
sharing amongst employees. This leads to a transfer of personal knowledge and thereby 
socialization. In order for people to share personal information a certain level of trust and 
intimacy is necessary which can be achieved by providing an extended field of interaction 
amongst organizational members (Leonard and Sensiper, 1998). Informal internal events may 
lead to ideas and simultaneously perspectives are being shared which can improve the 
performance of technical development (Hoegl and Schulze, 2005). 
 
Expert Interviews is an effective knowledge management method to externalize technical 
knowledge. Since an expert in one field might not have the skills to formulate their 
knowledge so that it is understandable for people working in a related field nor use their time 
efficient if they spent time writing reports instead of working in their field (Hoegl and 
Schulze, 2005). 
 
In order to assess, document and capture knowledge one can use the method of Experience 
Reports. In the form of reports knowledge can be shared across the organization overcoming 
distance in terms of both time and physical location. By taking a retrospective view of a 
project and reflect on it one can capture and assess project experiences. Newly developed 
knowledge that is in the minds of team members can be externalized by urging said members 
to write down their experiences. These reports should include the most notable both positive 
as well as negative experiences (Hoegl and Schulze, 2005). 
 
Databases enables the storage and access to explicit knowledge. Knowledge is dynamic and 
constantly evolving and changing making robust and flexible knowledge management 
systems a must. The knowledge needs to be carefully indexed or classified in a way that 
represents what the owner of the knowledge has to say and the key search terms that the 
knowledge seeker will use (McInerey, 2002). 



 11 

2.3 Research questions  
● What are the challenges for organizations pursuing product development in 

developing countries in the context of knowledge management when trying to avoid 
knowledge loss and reinvention?  

● How can the criteria for choosing a knowledge management strategy in organizations 
pursuing product development projects in developing countries be defined? 

3 Method 
In following section, the methods used during the different stages of the case study are 
presented. First a desk research was conducted in order to gain a theoretical overview on the 
subject at hand. Later both semi-constructed interviews and observations were conducted 
throughout the case study in order to gather empirical data about stakeholders and the product 
development project. The data collected was coded in order to derive challenges and patterns 
in order to build the results. These results were lastly analyzed and discussed in relation to the 
theoretical framework.  

3.1 Desk Research 
During the desk research a literature study was conducted on relevant literature to get a better 
understanding of the case study project and research questions. The majority of the literature 
studied was on the subject of knowledge management and its sub-categories. The articles 
were found through online sources such as KTHB (online library of the university), Google 
Scholar, Google and through a selection of articles that were included in previous courses at 
the Royal Institute of Technology on the subject of Organizational Management and 
Research and Development. Keywords that were used were: knowledge management, tacit 
and implicit knowledge, organizational knowledge, knowledge sharing, knowledge storing, 
product development, knowledge barriers. The choice of article selection was made with the 
publishing year and number of citations in consideration.  
 
Desk research was also made on the Dynamics of Social Practice Theory (Shove et al., 2012) 
as a tool to better understand what factors affect the stakeholders’ behavior.  Through the 
course Intercultural Competence at the Royal Institute of Technology the author gained a 
better understanding of cultural differences that could occur working in another culture or 
country. Mozambique and the city of Quelimane was also studied as it was there the 
interviews and observations would take place. The stakeholder organizations were also 
studied prior to interviews and observations.  

3.2 Interviews 
The interviews were conducted in Quelimane Mozambique and all of them involved open-
end questions. The interviewees in the qualitative study were contacted per email, text 
message or phone calls by either the author or the local mentor and contact person. The eight 
interviewees were all representatives from one of the four case study stakeholder 
organizations and had the roles of local Project Manager, Counselor of Environment, 
Sanitation and Climate Change, Director of Waste Management, former Head of HR, Project 
Coordinator, Manager of Public Green Areas, group member and co-founder. The main 
purpose of the interviews was to get a better understanding of the stakeholders’ current 
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knowledge management strategies and activities, inside their organization, but also amongst 
them and the possible challenges and barriers to knowledge sharing and storing.  The four 
studied stakeholders are described in detail under section 4.2 Stakeholders. 
 
The interviews were conducted individually with the exception of a translator present at four 
interviews with representatives from the Municipality of Quelimane. These interviews were 
held in Portuguese where the interview guide was pre-translated and follow up questions 
translated directly on site. All the Portuguese translation work related to the interviews was 
done by the local supervisor of the project, Arcenio Araujo. The rest of the interviews were 
conducted in English or Swedish. The Swedish to English translation was made by the author 
of this master thesis. The semi-constructed interviews contained an interview guide with open 
questions to give the interviewees the possibility to deepen their answers and explore 
especially interesting subjects (Osvalder, Rose & Karlsson, 2010). The interview guideline 
also served the purpose of making the comparison of the answers easier, see Appendix i. 
 
The interview guideline is divided in three parts. The first part consists of questions related to 
the product development project and the organizations or groups involvement. The second 
part aims to find out more about the organizations or groups knowledge management 
practices with a focus on knowledge sharing and storing in regards of avoiding knowledge 
loss. The second part also ends with a self-reflection question where the interviewees are 
asked to address current barriers and enablers of knowledge sharing and how they perceive 
knowledge loss and reinvention can be avoided. The third part of the interview guideline was 
focused on the current waste management of Quelimane and was only used on the interview 
with the Counselor of Environment, Sanitation and Climate Change. 
 
The interviews were held either in the two different offices of the Municipality of Quelimane, 
Residential Palmeiras or local restaurants and they lasted for approximately 40-70 minutes. 
Information about the research was given to the interviewees prior to the interviews. Detailed 
information regarding interviewee’s title, time of interview and location can be found in 
Appendix ii.  
 
The interviews were recorded after approval of the interviewees and the organizational 
information was treated confidentially. Transcriptions and coding were performed by the 
author. The coded transcripts were placed in categories and later were compared among the 
interviews to find similarities in the answers inside and amongst organizations. The findings 
are presented in 5. Results.   

3.3 Observations 
By being part of one of the main stakeholders of this project the knowledge management of 
the product development project could be observed both on a organizational level (within the 
student group) and between the different stakeholders.  Observing how the different 
organizations managed the project knowledge throughout the duration of the project gave 
great insights complementing the answers received from the interviews. Working on site 
enabled the study of organizational collaboration amongst the stakeholders (Rosenbaum, 
2010).  
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4. Product Development Project Background 
In this section the Product development project background, its purpose and delimitations 
will be presented. The Stakeholders, that each have had representatives interviewed for the 
qualitative study, will introduced in the section 4.2 Stakeholders.    

4.1 Biogas Development Project  
Below is the biogas development project and its stakeholders that will be analyzed during this 
case study presented.  

4.1.1 Previous work and preparation 

The project has been ongoing since the spring of 2015 when a first pilot study was conducted 
by two Energy and Sustainable Development students at KTH. Their work, Sustainable 
Urban Development in Quelimane - The waste-to-energy solution (Ahlgren and Gustafsson, 
2015) studied how waste management could be improved in Quelimane, Mozambique. Since 
then, two more groups of students from the same program have conducted their Bachelor 
thesis’s in the realms of this project. In 2017, a first prototype of a small-scale anaerobic 
digester was installed during the Bachelorthesis Building a Small-Scale Anaerobic Digester 
in Quelimane (Lehtinen, 2017). This project was funded by the organization Project Vita 
which is one of the stakeholders being analyzed in this case study. More information on 
Project Vita can be found in section 4.2.2 Project Vita. Figure 4. below shows a sketched 
design of the construction made by Lehtinen (2017). 
 
 

The motive for this project was the very poor living conditions of the people living in 
Mozambique which according to Focus Economics (2018) is the second poorest country in 
the world with a GPD per capita of 485.67 in 2018. Over 60 % of the waste generated in 
Mozambique is categorized as organic waste.  Only 1.9 % of the citizens in Quelimane have 
access to electricity, which makes the use of charcoal or firewood to prepare food, sometimes 
indoors, inevitable. This leads to high levels of pollution in homes, which causes harm to the 
health of the residents (Ahlgren and Gustafsson, 2015). Today the majority of the waste is 
treated as landfill in the municipality (Rudén and Stendahl, 2016). 
 

Figure 4 Sketch of the prototype. 
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Waste treatment through anaerobic digestion has been proven, through several projects in 
developing countries, to be a successful approach to implement sustainable development. It 
has the benefits of not needing access to the electric grid and can be implemented in both 
large and small scale. It is especially suitable in developing countries where most of the waste 
is organic, since this kind of waste requires a lot of energy to incinerate (Ahlgren and 
Gustafsson, 2015). Through anaerobic digestion methane gas is produced through the 
fermentation process and can be used as an energy source, and the sludge created can be used 
as fertilizer (Scandinavian Biogas, 2018). 
 
The 2018 group has been in contact with the previous students throughout the project to get 
as much knowledge and information as possible before the implementation. According to 
Lehtinen (2017) has the anaerobic digester implemented in 2017 not been producing any gas 
since the ending of that project. Lehtinen (2017) also arguments that the time available on-
sight after the implementation was too short to investigate probable causes of the problem 
with the system. Yet two theories were presented, one that there was a leak in the 
construction, the other that the bacterial culture inside the anaerobic digester was not in 
balance. Based on this background information the group decided to focus on the 
development of an operational anaerobic digester. If possible also implement a second system 
to show that the result could be duplicated. The product development had a large focus on the 
user in its design, based on usability criteria and the cultural challenges that comes with the 
implementation. 
 
Several different product development methods were used during the project. The process 
started with a desk research on the topics of biogas and the anaerobic digestion process to 
gain knowledge on how to build a digestor. This was done before the first field trip were 
experts in the field were observed and interviewed in order to gain a deeper understanding of 
the product. The desk research also included the study of the Dynamics of Social Practice 
theory (Shove et al., 2012) to better understand the choices and behaviors of the users. A 
better understanding of cultural differences that could affect the project when working in 
another culture or country was made during the Intercultural Competence course at the Royal 
Institute of Technology before departure. Several field trips where conducted both in Sweden 
and in Mozambique during the duration of the product development project. Visits to both a 
small- and large-scale biogas production system in Sweden were made. The large-scale 
producer was Scandinavian Biogas (Scandinavian Biogas, 2017) and the small-scale system 
was operated by Trägsta Mjölkgård in Hallen, a private owned dairy farm.  
 
Three physical prototypes were constructed during the product development process. Two of 
these were built in Sweden with the first serving as a functional prototype to better 
understand the anaerobic digestion process. The second prototype served as an experiment 
based on hardware acquired at the Scandinavian Biogas research division. The third one was 
constructed in Quelimane, Mozambique using local resources.   
 
During the initial work of the 2018 student group, consisting of three Master students from 
the Royal Institute of Technology in Stockholm Sweden, they discovered that a possible 
implementation of a small-scale anaerobic digester would actively target four of the 
sustainability goals proposed by the United Nations and adopted on the 25th of September 
2015 (United Nations, 2018). The goals all have a specific target that is supposed to be 
achieved in the coming 15 years and by integrating them in the product development process 
one can make sure the product will contribute to a sustainable future. Figure 5. below shows 
the 17 goals.  
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Figure 5. The Sustainable Development Goals by UN (UN, 2018). 

 
The four goals that the product development project is directly related to are: SDG 3. Good 
Health and well-being, SDG 7. Renewable Energy, SDG 11. Sustainable Cities and 
Communities, SDG 15. Life On Land and SDG 17. Partnership for the Goals.  
 
The implementation of an anaerobic digester correlates to several of the proposed solutions to 
reach SDG 3. This includes the goal to reduce the number of death and illnesses from 
hazardous chemicals in air, water and soil pollution and contamination by minimize the air 
pollution caused by fire wood and charcoal as well as spreading awareness of the related 
health issues.  The SDG 7. and the case study both aim to reduce the amount of carbon being 
released into the atmosphere by reducing the amount of wood, charcoal and animal waste 
used for cooking and heating as well as making modern and sustainable energy services 
accessible for everyone. The case study seeks to implement a closed-loop system, by creating 
a value for the waste generated by the municipality. Citizens could be able to cook food using 
renewable energy resource based on their own house waste. By 2030 the environmental 
impact of cities is hoped to be reduced by paying special attention to air quality and 
municipal and general waste management. This is one of the targets of SDG 11. as well as for 
the product development project. One of the main goals of implementing an anaerobic 
digestion system in Quelimane was to minimize the problem with deforestation in the 
municipality by reducing the amount of firewood being used whilst cooking. This goal 
directly relates to one of the targets of SDG 15. SDG 17. discusses the importance of creating 
partnership between governments, the private sector and the civil society, in order to 
implement actions towards the Sustainable Development Goals. The case study group 
cooperated with the municipality on multiple levels and the mayor showed an interest in 
funding the project that promoted renewable resources. The case study project itself was 
funded by Sida, with the aim of creating a knowledge sharing culture between countries. 
Furthermore, is the project making Swedish students, from different fields, aware of how 
problems in developing countries are of interest on a global scale. The Municipality of 
Quelimane desired to create a long-term cooperation with KTH to ensure that more students 
become aware of the potential of conducting projects in developing countries. The 
cooperation would also increase the potential of receiving positive results of the project in the 
future.     
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4.1.2 Field Work 

In Mozambique field trips to visit families living in suburban Quelimane were made to get a 
better understanding of the user.  The methods of using interviews helped the product 
development team to get a deeper understanding of anaerobic digestion as well as 
understanding the user and stakeholders. All interviews conducted in both Sweden and 
Mozambique involved open-end questions. On-sight observations were made both during the 
home visits of potential users and their interaction with the prototype during user testing. The 
shadowing technique was used to observe the user in their normal environment to understand 
how the prototype could fit into their routines. User testing, where the user interacted with the 
prototype given tasks to follow revealed how intuitive the prototype was. Early in the product 
development process a specification of requirements was introduced and developed 
continuously throughout the process as the concepts become more detailed and the available 
information increased. Specified requirements makes it possible for the project group to 
measure different concepts against each other in relation to the fulfillment of user needs. 
Mind mapping was used to map out findings and find their connections to one another. In the 
first mind map the main topics of stakeholders, location, resources, funding, contracts and 
background information was summarized. Based on the problem areas discovered during 
mind mapping were later developed into concepts using brainstorming. This was done during 
the concept development phase.  
 
The third prototype was used during the user tests aiming to investigate how easy it was for 
the user to use and maintain the anaerobic digester. Employees at the Municipaity of 
Quelimane with no previous knowledge of biogas systems were used during the user tests.  
Another theory used in the design process is The Dynamics of Social Practice (Shove et al., 
2012). It is based on the idea that practices involve the active integration of the three 
elements material, meaning and competence. According to the theory will practices emerge, 
persist, shift and disappear when connections between these three elements are made, 
sustained or broken. Materials involve technologies, tangible physical entities and objects. 
Competences include skills, knowledge and technique. Meaning explain ideas, aspirations 
and symbolic meanings that are believed to be related to a certain practice. The user often 
acts as the practitioner by combining the elements to make the practices Since this theory 
acknowledges the relation between two sources of novelty in innovation - producers and 
consumers. In the arrangement of elements, the end-users are believed to act as co-producers. 
In order for new solutions in product development to be successful they have to become a 
part of end users practices and society in general (Shove et al., 2012). Using this theory can 
act as a tool for understanding user needs and which elements are needed for the 
implementation of a sustainable practice.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
 
The project group examined the scenarios the end user might experience when using the 
anaerobic digester. The design method User Scenario was implemented to examine these 
scenarios and how these could be categorized. The result of the examination can be found in 
Appendix iii. 
 
The previous local mentor Michel Olofsson, founder of Project Vita, was also the local 
mentor for 2018 project. Michel has a lot of knowledge about Quelimane because of his 
personal relation to the town and has been working ideally in the country for several years. 
More information on Project Vita can be found under section 4.2.2 Project Vita. Contact was 
also established with the Mayor of Quelimane, Manuel de Araújo, who gave his approval of 
letting the group continue the project in the municipality for the fourth year in a row. In an 
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early phase of the project the group had a lunch meeting with three of his colleagues during 
their visit to Sweden in September 2017.  
 
The purpose of the project was to analyze the status of the system built during the project of 
2017 and, if possible, optimize it by making it operational. The group would judge the 
situation on site and design a new system if needed. This would be achieved by applying 
product development methods to make the system more efficient and attractive towards the 
end user - the citizens of the municipality. The goal was that the system would be in service 
and part of a system in the society which would provide a solution for the organic waste 
management problem and the energy deficiency problem of the municipality. The group 
would also establish a stronger cooperation in a long-term perspective between Quelimane 
and the Royal Institute of Technology in Stockholm to enable further projects to be executed. 
This project is conducted as a follow up project investigating in the success of the 
implementation in regard to organizational cooperation and knowledge management of the 
involved stakeholders.    
 
The product development project focuses on small-scale anaerobic digestion technology 
applied at a household level. The main application of biogas in this project is for cooking 
purposes and therefore will neither large scale AD technology nor the process of producing 
electricity from biogas be investigated in detail. The project result is based on local 
conditions in Quelimane all though similar solutions might be applicable in other African 
cities.  
 
It is advised to read ”Implementation of Anaerobic Digestion systems in Quelimane - 
Sustainable waste management”  by Flygar and Löfstedt Eriksson (2018) for a more detailed 
description of the product development project and its result. 

4.2 Stakeholders 
A total of four different organizations and groups have been found related to the studied 
product development project. Their relation to the biogas project and to each other has been 
of dynamic nature during the course of the field study. Below Figure 6. shows a basic chart 
that illustrates their relation at the beginning of the project.  
 

Figure 6 The relation between the different stakeholders of the biogas project in April 2018 
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4.2.1 Students from the Royal Institute of Technology  

One of the main stakeholders of this project is the student group leading the implementation 
of the anaerobic digestion. The student group consists of three master students at the Royal 
Institute of Technology, Stockholm Sweden. The group will continue the work of previous 
students during their two-month field study in Quelimane. The student group was created for 
the sole purpose of this project a few months prior to the field work to apply for scholarships, 
plan the project and construct prototypes. The student group also established contact with two 
of the other stakeholders prior to their arrival to discuss the upcoming project. The student 
group attended a course offered by Sida that addressed the many challenges and opportunities 
related to field study work in developing countries. The group has no designated project 
leader and are equally responsible for the different parts of the product development process 
but specializes in the field of their individual expertise.  

4.2.2 Project Vita  

Project Vita is a small non-profit organization founded in 2014 that is based both in Sweden 
and in Mozambique. The organization aims to, by bringing knowledge to the people, help 
them help themselves out of poverty. The organization combines new techniques and 
technology with traditional ways of working. Project Vita funded this project when it started 
four years ago by Project Vita, the Municipality of Quelimane and a group of students at the 
Royal Institute of Technology in Stockholm Sweden.  
 
Project Vita had a managerial role in this project and has provided the student group with one 
of the local supervisors, helping with translation and local knowledge and contacts.  Project 
Vita also conducted other smaller projects in Quelimane during the case study project one of 
which was to build benches and tables for the people working in the Viviero made out of 
recycled material such as car tires and glass bottles and concrete as seen below in Figure 7.  
 

 
Figure 7 Michel Olofsson from Project Vita and local volunteers. 



 19 

4.2.3 Municipality of Quelimane  

The Municipality of Quelimane is run by the Major, Manuel Araujo and has eight different 
departments with a counselor in charge of each, who report directly to the Major. A 
simplified organogram of the Municipality can be seen in Figure 8.   
 

 
 

The department of Environment, Sanitation and Climate change has been especially involved 
in the product development project but has needed approval from the other departments 
during the process. Mainly each department consist of two or more sub-departments with a 
director in charge. The municipality has an additional office building to the HQs, called 
EMUSA, for the department of Environment, Sanitation and Climate change and it is in this 
office building that the collaboration between the Municipality and the other stakeholders 
was introduced.  
 
The Municipality of Quelimane was of course somehow related to all the projects that were 
executed in and around the city itself and as the governmental unit in charge almost all the 
information had to go through the organization which at the end made the majority of 
decisions when it comes to projects and involved organizations.  

4.2.4 CELIM 

Celim is a non-profit organization that was founded in 1954 with its origin from Italy. The 
organization works with international cooperation and is recognized both by the Ministry of 
Foreign Affairs and by the European Union. (CELIM, 2018) Celim was during the field study 
working together with the Municipality of Quelimane on a project called Quelimane LIMPA, 
which means Clean Quelimane. That project was directly related with the implementation of 

Figure 8 Organizational structure of the Municipality of Quelimane. 
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the anaerobic digester since it was implemented on the same grounds working towards the 
same goal - to improve the waste management of the city. Quelimane LIMPA was started a 
couple of months before the field study and would be a two-year project. At the site Celim 
had a couple of volunteers analyzing the waste composition of the city lead by one 
coordinator of the project from Celim and one responsible representative from the 
Municipality.  

5. Results  
The empirical data extracted from the interviews will be presented in the following section. 
Results are presented individually for each organization and the answers received from the 
student group is presented together with the relevant result of the product development 
project in the section 5.2 Knowledge management in the product development project.  

5.1 Stakeholders knowledge management  
A summary of answers received from the representatives of the stakeholder organizations 
have been made once for each organization. Citations will be extracted from the interviews 
and used in this section.  

5.1.1 Knowledge management at Project Vita  

Project Vita is a relatively new non-profit organization which is also reflected in the way they 
work with knowledge management. No defined knowledge management strategy is described 
and not much effort is put in documenting and storing knowledge. One of the organizations 
main goal is to be able to spread inventions that can help the communities in developing 
countries, starting with Mozambique. The sharing of the knowledge is currently focused on 
the homepage of the organization, projectvita.org. Michel, one of the co-founders of Project 
Vita, wants to create an online database of inventions in the form of .pdf and Video 
descriptions. These instructions should be free and accessible for anyone and he also adds:  
 
“Knowledge should be easy to access and specially this type of knowledge that can fight 
poverty and climate change.”.  
The co-founder has a lot of personal knowledge since he is the coordinator of all the 
organizations product development projects. This information is kept to himself and made 
explicit, when possible and when someone asks for it. A Google Drive is created but  
 
“no one uses it”. 
 
During the studied product development project, a lot of changes started to happen in the 
organization in regard to knowledge management. Because of the interview conducted for 
this thesis the organization board started to realize that information loss and reinvention of 
things could and is happening inside and between the different organizations working on the 
project. The organization expressed the need for a database to avoid this “Otherwise it 
becomes the same questions over and over to the ones who is coordinating everything and 
sits with the knowledge in their heads.” Project Vita in itself does not have first-hand 
information about the product development process of the project but relies on the proper 
sharing of that knowledge from the student group and the Municipality of Quelimane. Since 
2014 Project Vita has worked together with students and teachers at the Royal Institute of 
Technology to find solutions for an improved waste management in Quelimane and have 
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acted as a link between students and the Municipality. The organization helped to introduce 
the students to the Municipality employees upon arrival but has since then had little contact 
with the Municipality directly. Michel at Project Vita communicates with the student group 
on a weekly basis through written and verbal messages on Facebook. The members of Project 
Vita are spread across the globe and currently the organization meets up once a year for a 
yearly board meeting. Other knowledge and information are shared sporadically via emails 
and skype meetings when felt needed. The organizational culture is open and allows people 
to share their ideas and expertise. However, little of the information is documented and little 
of the knowledge is stored. A high level of verbal communication both within the 
organization and between Project Vita and for example the student group results in 
information loss and need for repetition. Project Vita has access to the required information 
technology but has yet to define a proper knowledge management strategy to fully utilize it.  
 
“We need clear communication between the people in the organization. A weekly meeting to 

update where we are today and want to be next week. Follow ups and a database where 
people can find information that they are seeking” 

 
Since one of their organizational goal is to share information with the communities it is 
crucial that the internal knowledge management and knowledge sharing works to minimize 
information loss.  
 
The organization has all the required resources except the knowledge and expertise gained by 
the implementers of different projects when Project Vita is not present. The majority of the 
organizational knowledge belongs exclusively to one of the co-founders since no knowledge 
management strategy is actively implemented. The organization lacks a structured way of 
gathering and storing this information from the different projects. This leads to a non-unified 
and sporadic sharing of the knowledge. The platform for sharing is ready but should be 
modified to its potential users without smartphones or computers.  
 
 

5.1.2 Knowledge management at the Municipality of Quelimane   

As a governmental organization, there are regulations on knowledge management towards the 
public. All the information about the municipality’s activities should be accessible by anyone. 
This is currently realized in the form of dated hard copies of quarterly, half-yearly and yearly 
reports stored at the department of strategic planning. All other information is stored for the 
employees and the public at each separate department making it very hard to know where to 
find specific information even amongst employees. There is rarely more than two hard copy 
of each document, one which belongs to the Major and his office, meaning that an entire 
meeting room of counselors and directors will need to share. Printing is costly and providing 
employees with computers even more so. 

Figure 9 Mayors Office, Quelimane 
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The interviews with the employees at different levels in the organization revealed that the 
majority of all the knowledge transfer on all and between all levels is verbal in the form of 
informal and formal meetings. It is only the quarterly, half-yearly and yearly meetings that 
according to protocol need to be transcribed.  
 
The main focus of the product development project is reflected in the interviews both in the 
questions and in the organizational roles of the interviewees. The Municipality of Quelimane 
has many employees and therefore a focus on the Department of Environment, Sanitation and 
Climate Change has been made to be aligned with the purpose of the product development 
project studied. The interviews show that there is no knowledge management strategy, that 
they are aware of, implemented at the Municipality. The sharing of knowledge is done “on 
demand” meaning that employees share information with each other when it is asked for by 
other employees or in the rare cases that it is required, in meetings with the Major etc. More 
than one interviewee expressed the uncertainty on what information or knowledge he or she 
should share, with whom and when. Even though the Municipality is a public organization 
there is an information hierarchy similar to the organizational hierarchy. One interviewee 
expressed it as:  
 
“Some people don’t know what information they can share and with who they can share the 

information and when”. 
 
This results in employees keeping the information to themselves in fear of doing something 
wrong.  
 
At the EMUSA building, headquarters of the department of Waste Management, knowledge 
is stored in hard copies. Furthermore, the building has one computer that belongs to the 
Director of Waste Management. Here the director stores reports and articles he finds 
applicable to the work of the department and tries to distribute them amongst his co-workers. 
This computer is connected to the internet, but the files are kept offline on the hard drive. 
This would result in total knowledge loss if something would happen to the computer and one 
of the interviewees explains it as  
 

“If one day we get data loss, if the computer crashes, we do not have access to those files. 
They have internet access, but nothing is uploaded there. It’s very unstable internet 

connection to the computers”. 
 
This is the case for all current digital storage done at the Municipality. The distribution of 
knowledge and information inside the department is mostly verbal, as in the overall 
organization, and employees who have access to a smartphone also send emails and or 
messages via WhatsApp. The structured storing of the knowledge is therefore almost non-
existing on a departmental level. One interesting finding was that employees always favored 
to learn by doing and would put others to work by demonstrating a task and afterwards 
supervise as it was repeated. Knowledge and expertise collected from outside the 
Municipality of Quelimane was done in several ways. One of which was through field trips to 
other Municipalities across the country. If an interesting project in the field of Waste 
Management had been implemented in another city representatives would visit there to learn 
about and experience the new technology being used. One of the challenges of this was to 
understand how one could or should modify the application to make it suitable in another 
environment, scale or context. Another example is the use of the online services such as 
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YouTube. Employees would watch, learn from and share videos with each other of 
technologies or techniques that they want to implement at the Municipality. Reading a 
scientific article about different Waste Management activities was rarely done and the general 
approach to knowledge and work was practical and direct. Here the issue with understanding 
how to modify an application to fit their current situation was addressed.  
 
How the knowledge and expertise is transferred from an employee unfamiliar with a task to a 
former executer indicates that how the information is stored and shared in the organization 
lacks structure. Multiple employees explained that there was no proper handover from the 
person who had the job before them and they had to reinvent a lot of processes in how to 
perform their tasks. Arcenio tried to stick around and help his replacer when he switched 
department but since he is required to perform new tasks of his own he could not spend a lot 
of time explaining his former job.  
 
Previously the Municipality had a functioning website and social media presence through 
Facebook, Twitter etc. There, a monthly, weekly and later daily news update was shared with 
the public. The department of communication was responsible for this during the time of 
Arcenio’s employment at the department and they received positive response from the public. 
Due to an event of online hacking the service was shut down and never reopened. The 
municipality hired programmers to fix the issue but according to one of the interviewees they 
ran out of money and motivation since the remaining staff at the department of 
communication failed to see the value in the service. The public expressed their complains 
but eventually realized that it was not going to be solved and stopped waiting for updates. 
With the required resources the Municipality plans to regain their social media presence but 
has no estimated time frame for this.  
 
The Municipality is working on establishing both a physical and a digital library. The 
physical library will be a big room at the general office of the Municipality where hard copies 
from meetings etc. from all the departments will be stored for employees and the public. One 
of the interviewees said  
 
“Even though you are not linked to the project or organization, everybody who is interested 

should be able to access that information.” 
 
The digital library will be implemented more as an internal database and has been funded by 
UNAID.  
 
The Municipality of Quelimane does not only lack a knowledge management strategy but 
also the resources of an easy implementation of such. Without a basic level of information 
technology within the organization it is difficult to establish an effective knowledge storing 
and or sharing within the organization itself and between other organizations.  
 
“I think the best way would be to get a system with a proper database. Database and to train 

the people to use it. Also make it as an enforcement, it should be part of the job or the 
meeting process. Everybody should have access, internal and external.” 

 
A structured labeling of all the information in hard copies and a categorization and search 
system should be implemented. A strict guideline on handovers and knowledge sharing 
procedures should be implemented.  
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“Another barrier is the lack of a standardized system on what and how to share knowledge. 
Some people don’t know what information they can share and with who they can share the 

information and when.” 
 
The Major, as the leader of the organization, needs to decide what type of knowledge 
management strategy should be implemented.  

5.1.3 Knowledge management at CELIM  

The group of representatives from Celim worked closely together with representatives of the 
Municipality on the Quelimane Limpa project. At most they were four people present in 
Quelimane, one local project manager, two volunteers and the head of Mozambique projects 
at the company. Working side by side with the student group towards an improved waste 
management of the city the relationship between the two was explained by the Local project 
manager as  
 
“CELIM and the Biogas project are like neighbors, both working with waste management”.  
 
As an established NGO there was a knowledge management strategy even though it was not 
transparent to the interviewed representative in Quelimane.  
 
An effort of implementing master apprentice practices is being done unconsciously since the 
current local project manager was once a volunteer and the current Mozambique projects 
manager was once a local project manager and they communicate and share knowledge 
throughout the project. The interview reveled however that the volunteers arrived on site 
before the local project manager and that there was little information given prior project start. 
The interviewee expressed a wish in being there for the next local project manager for an 
improved handover in order to avoid reinvention of the work.  
 
One way of creating knowledge within the Quelimane Limpa group is to educate themselves 
through a Solid Waste Management in Developing Countries online course offered by 
Coursera.com. The course is free and ensures that all the employees working on the project 
have a basic understanding of waste management. Other than that, does the organization have 
resources and capabilities to utilize other information technology through computers and 
smartphones. A Dropbox was introduced for the project and shared with the representatives at 
the Municipality though discovered at the interviews, was not being used very effectively 
from the Municipality side. The experiences and expertise of the employees, mainly of 
directors and project managers who have been working in the field for a few years, make up 
the majority of the organizational knowledge.  
 
“They all know how the field experience is because they all have done it. This experience is 

not stored anywhere, only in their minds” 
 

was the answer received by the local project manager when asked how the knowledge was 
stored. The only way this information is shared is through verbal communication in informal 
events and formal meetings. The local project manager reports back to for example head of 
finance through emails and or phone calls. 
 
“All our expenses must be sent to him (head of finance), which is my responsibility. It is a bit 

complicated since the project is funded by many different stakeholders like the EU, Italian 
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Region and an Italian organization. Some money went to the Municipality and some money 
went to Celim. “ 

 
The knowledge sharing activities on site includes weekly meetings with the employees of 
Celim and the representatives at the Municipality and they also share the same office which 
makes the direct verbal knowledge sharing possible. 
 
Making the knowledge, both personal experience and long complicated articles accessible 
and understandable is one of the challenges the organization is facing.  
 
“We need to find a way to write down stuff, that is interesting, short and easy to read. Some 

kind of log of experience or work.” 
 
Additionally, they want to keep their own knowledge management strategy whilst adapting to 
local organizations way of working. Celim already has all the resources and information 
technology but might have to work with organizations that do not and need to be able to share 
and store knowledge that can be transferred to those organizations.  
 

“One of the problems I see is that there is often a lot of documents to read, and for me to 
read on a computer is very hard, I need to print it for it to not be too boring. Sometimes we 
also use too many words to describe something simple. A sheet that shows the problem and 
the different solution options and the chosen solution is enough. People do not have time to 

read a 20-page article.” 

5.2 Knowledge management in the product development project 
During the design and implementation of the anaerobic digestor, observations and interviews 
it became clear that an extra effort in handing over the project to the Municipality was 
needed. As the fourth group researching this specific subject and location a proper knowledge 
transfer was long overdue. As an attempt to make the information as transparent and explicit 
as possible the student group together with Project Vita have created two products to help 
share the project knowledge with other organizations and the public. These will be accessible 
for free online in the Project Vita Technology Database and on Facebook, YouTube etc.  
Before departing, the student group performed a ceremonial and practical handover of the 
project to the Municipality of Quelimane to avoid taking all the project knowledge with them 
causing the need for reinvention. Below the knowledge management methods of the student 
group will be presented followed by a description of the handover and the two knowledge 
sharing products created.  

5.2.1 Knowledge management in KTH-Student Group 

The student group is a newly formed group that together aimed to define an internal 
knowledge sharing and storing strategy throughout the duration of the product development 
project. All the information about the project is uploaded on a shared Google Drive. Prior to 
the field study scheduled digital and face-to-face meetings and Facebook chat messages 
concluded the knowledge sharing amongst the members. During the field study no internal 
formal meetings have been held since the members have worked and lived in such proximity 
to one another it did not feel necessary according to one of the members: 
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“we share most by discussion on site directly as something comes up. Each person gives 
opinions and we make a collective decision, documenting what is necessary the rest will be 

stated in the design of the product or execution of the project”. 
 
Almost all the expertise and knowledge is gained simultaneously, and the members shared an 
almost identical background knowledge about the project. 
 
One of the main challenges for the student group is the distribution of the gained knowledge 
and experience to a lot of different organizations with different organizational cultures and 
background knowledge along with the end-users and their cultural and knowledge 
background. The group does not suffer from information or organizational hierarchy that may 
reduce the free flow of knowledge transfer among the members of the group. Furthermore, 
everyone has access to all the required information technology necessary for a successful 
knowledge storing and sharing. Getting the information out to the municipality and the public 
of developing countries is a challenge for many reasons. First of all is the language barrier a 
big issue when it comes to knowledge sharing when the receiving person generally 
communicates information verbally in a face-to-face manner. When the required background 
information about a project or technology is missing the information that might be sent in an 
explicit way is not being received in the same way due to a lack of understanding or a 
different perception of things.  
 
“The challenge with NGOs working in developing countries is that we want to share outside 
our organizational borders to avoid reinvention in other organizations - this is not done, or 

there is no common practice for this type of knowledge sharing.” 

5.2.2 Ceremonial and practical handover   

The practical handover of the anaerobic digester before the departure of the student group 
aimed to ensure the continuum of the biogas project by the Municipality of Quelimane. All 
the construction tools and excess material was given to the Director of Waste Management 
along with a final walkthrough on how to maintain, feed, empty and utilize the digestor. 
During the walkthrough all the steps where executed first by a member of the student group 
followed by a “dry run” of the Director and his two engineers. At the end of the walkthrough 
the Director got the chance to light the gas stove himself and experience the usefulness of the 
system. This was later shown to be one of the most important moments of knowledge sharing 
that lead to his possible formation of a new habit with the three aspects of the Dynamic of 
Social Practice at hand. He said:   
 

“it is one thing to strongly believe in people, a project and a technology but it is a totally 
different thing to see and know that something works”. 

 
In addition to the practical handover the employees of the Municipality, employees of Celim, 
representative from Project Vita and students and teachers at local schools and universities 
were invited to a ceremonial handover and final presentation of the biogas project held by the 
student group. During the presentation the work of the student group was explained with an 
underlying focus of why biogas can contribute to an improved waste management of the city 
and help reduce deforestation. All the practices involved in maintaining and using the 
anaerobic digester were demonstrated except the actual burning of the gas due to safety 
precautions. A video of the gas burning the night before was showed instead to make people 
understand that the system actually works. The audience were encouraged to ask any 



 27 

questions about the system and biogas in general and this indeed led to engaged discussions. 
The presentation ended with the student group thanking the other stakeholders for their 
collaborations and a handover of responsibility of the biogas system to the Department of 
Environment, Sanitation and Climate Change of the Municipality of Quelimane. The 
presentation and handover were performed by the student group in English and was translated 
by Celim volunteer Sara Zambon. Figure 10. below shows a picture of the participants of the 
ceremonial handover.  

 
Figure 10 Representatives from the Municipality and the Student group together with local university students 

5.2.3 Instruction Manual  

An instruction manual on required material and tools together with a budget and an assembly 
guide was created as an attempt to make the project knowledge explicit and share it. The 
manual provides illustrations of a step by step construction followed by maintenance and user 
guidelines. Providing the manual in at least English and Portuguese will minimize the 
language barrier. The municipality of Quelimane will be one of the first organizations to 
receive a copy that is aimed to help them produce a replica of the already implemented 
digester and maintain the current gas production.  
 
The manual will be distributed in digital format (.pdf) that is prepared for printing in both 
black and white and in color. Inspiration was taken from IKEAs product assembly manuals 
that are used around the world. A lot of tough has been put in the creation of the manual to 
suit the user without compromising on the scientific validity and esthetical appeal. The 
Instruction Manual will work as a complementary product to the Explanatory Video that 
practically, verbally and visually explains how and why a small-scale anaerobic digester can 
contribute to an improved waste management and generate sustainable and renewable energy 
for cooking purposes. An extract of the Instruction Manual can be seen in Figure 11. below.  
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5.2.4 Explanatory Video  

The interviews conclude that employees at the Municipality of Quelimane gain and share the 
majority of their knowledge in face-to-face meetings. Unlike the western culture, which has a 
more theoretical approach to knowledge, a preference for verbal, visual and master apprentice 
way of learning was found. In line with those findings the student group together with Project 
Vita decided to create a video with both sound and subtitles that explains the implementation 
of the anaerobic digester and its purpose (see Figure 12). As the literature study showed can a 
habit only be changed if the right material, competence and meaning is present. This 
explanatory video will hopefully make the transition from charcoal-based cooking to biogas-
based cooking more intuitive by reaching out to people in a familiar way.  

Slurry outlet

Use a lace or cord to lead the way for the feed through  
of the dimension 1 inch with one gasket and one feed 
through nut. These should be moved from the larger hole 
at the top to be placed from the inside into the newly 
made hole at the bottom. Let another gasket meet from 
the outside. The two gaskets will prevent leakage when 
they push onto each other with the surface of the botom 
in between. Tighten from the outside using one feed 
through nut.

Tighten from the outside 
with one gasket and one 
feed through nut.

Do not let go of the string, 
you might lose the feed 
through!

Figure 11. Instruction Manual extract 
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Figure 12 During the filming of the explanatory video 
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6. Analysis and Discussion  
In this section the interviews and observations will be analyzed in relation to the relevant 
literature accompanied by a discussion.  

6.1 Challenges and Barriers 

As proposed by Riege (2005) can the barriers against successful knowledge sharing be 
divided into three categories: Personal, Organization and Technology barriers. All 
stakeholder organizations studied in this thesis experience at least one of these barriers, see 
Table 1. 
Table 1. 13 A table presenting the knowledge barriers for each stakeholder organization 

                        
Barrier 
Stakeholder 

Organization Personal Technology 

Student Group 
 

Language and 
learning culture 

 

Project Vita No organizational 
strategy and 
structure 
 
Lack of knowledge 
management 
leadership 

Language and 
collaboration 
culture 

 

Municipality of 
Quelimane 

Lack of 
organizational 
strategy or structure 
 
Lack of knowledge 
management 
leadership 
 
Lack of trust in own 
and others 
knowledge 

Language, business 
and teaching 
culture 

Lack of technological 
resources and systems 

CELIM Lack of 
organizational 
strategy or structure 

Language, business 
and teaching 
culture 

 

 
Project Vita is a relatively immature organization based on the criteria proposed by Hume 
and Hume (2008). Project Vita possesses the information technology required for proper 
knowledge management and has the economical liquidity to obtain other or more ICTs if 
shown necessary. The organizational structure on the other hand is not yet well defined and 
the organization lacks overall procedures for knowledge management both when it comes to 
general strategies and specific methods. The organizational languages and cultures are many 
since the organization aims to involve people from around the world. During the product 
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development project, the official organizational language has changed from mainly Swedish 
to English in an attempt to make all the information accessible for everyone. Cultural barriers 
will always be an issue when dealing with people from other backgrounds both inside and 
outside the own organization. The studied organizations need to make sure that the 
knowledge and expertise gained from the volunteers is kept in the organization even after 
they have left, and the project is completed. This can be done by making the personal 
knowledge has explicit as possible, writing down the knowledge in an experience report 
(Hoegl and Schulze, 2005). Some knowledge can never be shared but with implementing 
procedures of documenting mundane events one might be able to grasp some part of that 
experience and knowledge that can help both the organization and future volunteers to avoid 
knowledge loss and reinvention. A database would help organizations both store and share 
knowledge. The current “database” used by organizations such as Project Vita does not 
utilize an index nor classification system and will there for be poorly used. Small 
organizations have all the possibilities to start implementing new knowledge management 
methods in order to increase their overall performance and their product development 
performance since change can be implemented quicker. 
 
Celim is generally working under the same conditions as Project Vita but showed to be a 
more mature company when it comes to organizational structure and procedures. (Hume and 
Hume, 2008). Organizations should considers adapting their way of managing knowledge to 
fit the other organizations that they are collaborating with since most organizations that are 
based in a developing country work under different circumstances. The personal barriers of 
culture and language cannot be fully avoided but minimized when acknowledged and actively 
worked on.    
 
The personal barrier of knowledge sharing that arises when employees avoid sharing 
knowledge in a way to stay competitive could not be found in Project Vita or Celim. This 
might have something to do with the fact that the volunteers and members give their time to a 
non-profit organization and that there is no economic advantage to keep knowledge to 
themselves. How willingly the volunteers share personal knowledge in regard to their trust 
and intimacy was not fully studied during this project since there were no volunteers working 
on the project for either organization.  
 
In one of the studied organizations the members all shared a similar educational background 
and cultural mindset. This makes the distribution of explicit knowledge amongst them almost 
frictionless. One member of the studied employees mentioned that one of the biggest 
challenges is the language barrier. The student group has a lot of explicit and personal 
knowledge they share verbally amongst each other and through Google Drive. The explicit 
knowledge takes a less explicit form when it reaches the recipient if that person does not 
speak the same language or shares the same background knowledge as the person trying to 
share the information which can make the sharing less efficient and in the worst case useless.  
It is also found that the student group learns in a different way than people in Quelimane. The 
student group is raised in a “instruction manual”-culture whereas the people in Quelimane 
work more in a master-apprentice kind of way. This makes it more intuitive for the students 
to work with databases and project reports. A knowledge management method that other 
stakeholders should use to gain knowledge from a group or organization like the student 
group is to conduct expert interviews. To conduct expert interviews might not be easy for the 
interviewer but has the possibility to externalize knowledge especially useful and in a suitable 
format (Hoegl and Schulze, 2005). During the whole product development project the student 
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group utilized the knowledge management method of informal events due to their close 
proximity to share ideas and together come up with new solutions related to the project. 
 
The municipality of Quelimane is the only stakeholder of this product development project 
that is only based in a developing country. This can be found in the difference in 
organizational culture, language and overall strategies of the organization. The municipality 
was the only stakeholder who due to financial and infrastructural reasons has a limited access 
to technological resources. A highly hierarchical organization structure is believed to lead to 
the low level of voluntary knowledge sharing. The interviews revealed that employees did not 
know when, how and with whom to share knowledge with, not necessarily for competitive 
reasons but rather trust and motivation reasons. Employees were perceived to not believe that 
their knowledge would make a difference for the organization. Furthermore, did not many 
employees seek information from others within the organization when learning new things. 
Through more than one interview with the Municipality of Quelimane it was described to us 
that the employees would go online to search for information, especially on YouTube, about 
things they wanted to implement. After they had educated themselves they would perform the 
task in front of their workers, showing them how it should be done, and then supervising as 
they would try to repeat. A lot of knowledge transfer is made practically and verbally, and 
habits are transferred from generation to generation.  
 
Therefore, a presentation of the product development project was performed on site where the 
handling of the system and all its components were described and walked through. This was 
tailored to a organization like the Municipality of Quelimane to make sure as much 
knowledge was transferred as possible. In addition to this, further work includes a visual 
instruction manual in the local language for the people who do not have access to 
smartphones and/or internet. An instruction video that will show how to use the system will 
also be created and available online free for all much like the once utilized by the 
Municipality employees from YouTube. Both these together with other inventions for rural 
and urban areas of developing countries will be collected and accessible through the Project 
Vita homepage in the future since they aim to share knowledge freely with the people that 
need it. All instructions are aimed to be provided in several languages to increase user 
numbers. Offering online instructions on how and why local resources should be used might 
make organizations in developing countries independent from outside volunteers. On the base 
of the The dynamics of social practice theory by (Shove et al., 2012)  one could argue that if 
all the three elements of material, competence and meaning, can be found in the country and 
city itself there would be no need for external aid and the organizations could help them and 
their communities on their own. The inventions mentioned earlier will always be built from 
material easily accessible in more rural areas or small towns and be appropriate for the 
corresponding budget of the people. Creating an open database for technical solutions that 
have been, and can be, implemented in similar areas is an effective knowledge management 
method both for storing and sharing knowledge between organizations of developing 
countries. Using a database as a knowledge management method inside an organization is 
already proven to be effective. The database should be accessible through an older generation 
smartphone since this is the device most commonly used by individuals in developing 
countries, to avoid that aspect of technology barriers to be an issue. As understood in the 
interviews do the people of the municipality of Quelimane have limited access to computers 
and servers but use the internet regularly.  
 
All organizations pursuing product development projects in developing countries will 
experience challenges in how to manage the knowledge in order to avoid knowledge loss and 
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reinvention. The challenges can as well as the barriers be categorized into personal, 
technological and organizational. One challenge is that due to a limit in resources most 
organizations or their collaboration partners lack the required information technology that is 
needed for efficient knowledge sharing and storing. Other challenges such as language 
barriers and cultural challeges affect the frequency and efficiency of knowledge sharing in 
organizations working with product development projects in developing countries. Non-profit 
organizations that have volunteers working a limited time in the organization suffer from 
more knowledge loss than for-profit organizations since the knowledge sharing is not 
mandatory. Leaders of organizations have a big responsibility to ensure transparency when it 
comes to the procedures of knowledge sharing and storing for both long term and short 
employees. Another big challenge when trying to avoid reinvention and knowledge loss is the 
fact that the knowledge might not be seen as valuable due to a lack of education both on the 
technical solution and on the actual problem at hand. Furthermore, is the knowledge not 
always trusted by the community and needs to be given a meaning before the product or 
technology will be properly implemented.   

6.3 Criteria for choosing a knowledge management strategy 

The choice for a specific knowledge management strategy is today mainly based on the 
criteria of profitability and competitiveness (Hansen et al, 1999) whereas I believe that the 
NGOs and governmental organizations should base their decisions on other criteria such as 
level of information technology available, who they want to share their knowledge with and 
the available resources. A dynamic knowledge management strategy would be advisable for 
the municipality of Quelimane due to the wide range of product and services they offer the 
community based on the work of Piorkowski et al. (2006).  
 
When analyzing the organizations knowledge management strategies with the help from the 
questions presented by Hansen et al. (1999) one can conclude that some of the stakeholders 
have not put much thought in their knowledge management strategies.  
Hansen et al. (1999) talks about standardized and customized products at total opposites 
whereas I found the distinction to be a bit more complex. The solutions would often be 
standardized by technology or innovation concept and later adjusted to the specific situation 
at hand. The same goes for how it is spoken about mature or innovative products. A product 
can be innovative for an organization but at the same time be mature in its execution, 
requirements and results for a specific target group. The street broom can be used as an 
example to this, in the streets of Quelimane people would either use their hands to clean up 
the streets or a basic handheld “broom” made out of short straws of grass tied together. For 
the city of Quelimane a broom with a handle, to avoid back damage would be innovative, 
both the Government nor the citizens have seen or used anything like it and it would 
revolutionize their way of cleaning - but the concept of a broom is in every other aspect a 
mature concept. Lastly Hansen et al. (1999) asks if the organization relies on explicit or 
personal knowledge to solve problems. I believe that one needs to both use relevant marked 
data (explicit knowledge) and personal experiences and requirements (personal knowledge) 
for a successful product development.  
 
Hansen et al. (1999 also mentions the importance of a knowledge management strategy that 
is aligned with the overall organizational strategy and a strong leadership. This shows that a 
well-defined business model is missing for some of the organizations leading to an increased 
difficulty in answering these questions and using them to help define a knowledge 
management strategy. The municipality of Quelimane is working with both mature and 
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innovative products and services as well as using both personal and explicit knowledge. The 
proposed questions seem to not give any proper answer to what strategy to pursue if the 
organization does not have a business model and competitive strategy - which is often not 
defined for non-profit organizations and governmental organizations. One aspect to this that 
could be implemented is the importance of leadership. The leaders of an organization need to 
make the importance of knowledge management clear to all level of employees and give 
them tools to share and store knowledge according to the organizational culture. As found in 
the interviews and in the literature is one reason not to share knowledge the uncertainty of 
how, when and why to share personal knowledge. If the leaders explicitly define a strategy or 
protocol for such activities the employees will be more inclined to share knowledge and a 
strict procedural implementation of knowledge sharing and storing would make it mandatory.  
 
Product development projects and their stakeholders could greatly benefit from the proper 
implementation of knowledge management methods. The four different methods for 
knowledge management (Hoegl and Schulze, 2005) (McInerey, 2002) (Leonard and Sensiper, 
1998) support the majority of knowledge creation nodes presented by Nonaka and Takeuchi 
(1995) and are proven to improve the performance of new product development projects and 
should be used as guidelines when choosing a knowledge management strategy when 
working on product development projects in developing countries.  
 
Vines et al. (2015), Ragsdell et al. (2014), Lettieri et al. (2004) and Hume and Hume (2008) 
all discuss the importance of nonprofit organizations use of knowledge management. This 
since most commonly personal knowledge is kept personal until required to be shared, even 
when possible to codify, and this leads to inefficiency and reduced growth of the 
organization. Gilmour and Stancliffe (2004) concluded that operating with a predominantly 
personal information focus had ‘resulted isn a culture of localized storage and duplication and 
inevitable reinvention of the wheel’ which is why I recommend a use of different knowledge 
management methods together with a dynamic strategy.  
 

6.3 Execution 

Based on the interviews is the perception of these barriers different amongst the individual 
interviewees but could be defined by additional observations. Depending on the position and 
the daily tasks are employees and members not equally acknowledgeable about the current 
knowledge management in the organization. Another reason why the answers may differ can 
be due to the fact that the interviewees for some reason is not answering truthfully according 
to their believed or perceived situation. As stated before requires knowledge sharing trust, 
time and space, which the interviews might not have provided properly (Herman, 2011). The 
interviewees might have answered what they believed I wanted to hear (Rosenbaum, 2010). 
Another source of error could be due to translation and interpretation failures. Not one 
interview was conducted exclusively in the native tongue of either the interviewer or the 
interviewee leading to potential deviations from what was actually asked and answered. If the 
questions were asked in a manner where the interviewees could stay totally anonymous, for 
example in written form, the answers might also have been different. This due to the lack of 
trust but possibly also due to the misinterpretation of the interview questions. Very few of the 
interviews had a previous understanding of the concept of knowledge management which 
may also have affected the results of the interviews as well as giving reason to why this topic 
needs to be discussed further in organizations, not only by leaders but on all levels.    
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8. Conclusion and Future Work 
 
The differences between a non-profit and for-profit organization should be reflected in their 
knowledge management strategy and the knowledge management methods they set out to 
use. The choice of knowledge management strategy should not be based on the competitive 
strategy but on the vision and mission of the organization. I believe that non-profit 
organizations should incorporate a knowledge management strategy that incorporates the 
knowledge sharing amongst organizations and not only members of the same organization. 
This too should be implemented in the use of knowledge management methods. Expert 
interviews conducted at other product development projects of other NGOs could help both 
organizations externalize personal knowledge for future use. All stakeholder organizations of 
this project have a common goal of improving the waste management of Quelimane and 
could by working together on a knowledge management level increase their joint and 
individual performance. If the organizations would share an open database, the knowledge 
would be accessible for all people fighting for the same cause. The same goes for informal 
events, the cultural and language barriers might make this feel like a wasteful activity, but 
this has been proven to, after some level of intimacy and trust is established, improve the 
performance of new product development projects. The implementation of experience reports 
for all people working on product development projects is also recommended. This is 
especially important to keep knowledge of volunteers and to avoid knowledge loss and 
reinvention.  
 
All organizations pursuing product development projects in developing countries will 
experience challenges in how to manage the knowledge in order to avoid knowledge loss and 
reinvention. The challenges can be a lack of resources and information technology, language 
barriers and cultural challenges as well as the fact that having short time volunteers will 
increase the knowledge loss since sharing is not mandatory. Leaders of organizations have a 
big responsibility to ensure transparency when it comes to the procedures of knowledge 
sharing and storing for both long term and short employees which can also be a challenge. 
Methods for choosing a knowledge management strategy are mainly target for-profit 
companies in well developed countries and take little consideration for the governmental and 
non-profit organizations in developing countries. All knowledge management strategies are 
somehow linked to the competitive strategy and other methods need to be researched. The 
criteria for choosing a knowledge management strategy for organizations pursuing product 
development projects in developing countries should be more focused on the available 
information technology and general resources and who they should share their information 
with both internally and externally.  
 
The current knowledge management of the Municipality of Quelimane is inadequate and 
needs to be improved upon. Due to economic issues of organizations of developing countries 
alternative methods for handling and storing knowledge need to be considered. Further 
research on the topic of knowledge management with a lower level of Information 
Technology usage need to be conducted.  
 
It is important to reflect on limitations for the research. The scale of the research was limited 
by using stakeholders involved in the case study project and their degree of participation This 
research has shown that knowledge and the supporting practices play a critical role in the 
product development processes in organizations working in developing countries. However, 
this research has also revealed that despite this critical role, the stakeholders understanding of 
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these practices is limited and that there is scope for much more effective management of the 
process of knowledge sharing and storing by the stakeholders involved. One suggestion for 
future research, would be to apply a similar approach within different product development 
structures. Relevant to this research would be to study other product development projects 
within non-profit and governmental organizations. From a global perspective, projects 
pursued by a range of similar types of organizations within different geographical regions 
should be studied.  
 
I believe that the methodical and determined management of knowledge can improve the 
product development processes in non-profit and governmental organizations working in 
developing countries. All stakeholder organizations need to define a knowledge management 
strategy together with appropriate knowledge management methods to support their efforts in 
order to avoid knowledge loss and reinvention.  
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Appendices 

i. Interview Template for Master thesis in Knowledge 
Management  

 
(Knowledge is facts, information, and skills acquired through experience or 
education; the theoretical or practical understanding of a subject.)  

 
1. What is your name and what is your role at the organization? 

 
2. What is your relation and your organizations/groups relation to the biogas project? 

(The project executed by students from the Royal Institute at Technology in 
Stockholm, at the Viveiro during the spring of 2018) Do you believe biogas can be a 
part of the waste management of the city?  
 

3. Do you have any prior knowledge about the project and how did you acquire it? (How 
the knowledge and expertise had been gained)  
 

4. Would you want to acquire more information/knowledge about the project? 
 

5. If yes, how would you do that? If no, why?  
 

6. How is the knowledge and expertise stored in the organization/group? 
 

7. With whom and why is your knowledge and expertise shared? With whom and why is 
the knowledge of the organization shared?  
 

8. How is knowledge and expertise shared in the organization/group? 
 

9. Which barriers and enablers to sharing knowledge and expertise do you experience?  
 

10. Do you know if any strategies/tools for sharing knowledge and expertise are being 
used in the organization?  
 

11. Do you know if any strategies/tools for storing knowledge and expertise are being 
used in the organization?  
 

12. How would you suggest an organization should work in order to avoid knowledge 
loss (and the reinvention of things)?   

 
13. How are the different types of waste separated in Quelimane? 

 
14. How is the waste managed at Mercado Central? (How much?)  

 
15. How many work with the waste collection from your organization?  

 
16. Which challenges do you see with the current waste management



  



 

 

ii. Interview participants, location and time 
 

Michel, co-founder of Project Vita   28th of April 9:00 Palmeiras 
Iria, Manager at the Viveiro     8th of May 11:00  EMUSA 
Brito, Director of Environment    8th of May 10:00  EMUSA 
Isabel, Counselor of Sanitation    10th of May 11:00  HQ  
Chiara, Project Manager at CELIM    20th of May 17:30  Saima  
Arcenio, Former Municipality employee  30th of May 17:00 Palmeras  
Shuschane, Project Coordinator Municipality  30th of May 17:00 Palmeiras  
Sara, Member of Student Group   10th of June 12:00 Palmeiras



 

  



 

 

iii. User scenario result 
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