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Abstract

Kenya and Ethiopia are frontrunners in the region when it comes to adding 
wind power to their power generation capacity and there is high interest from 
project developers. The chapter uses the lens of ‘interactive learning spaces’ to 
understand how interactions between different stakeholders in a megaproject can 
lead to the accumulation of technological and managerial capabilities. The two 
projects offer interesting and different examples of the types of learning spaces in 
which the transfer of both formalised and tacit knowledge can occur. The chap-
ter argues that it is important to understand and deliberately create and nurture 
such interactive learning spaces in order to spur and sustain local skills upgrading 
and capability-building in connection to large infrastructure projects based on 
imported key technologies.

Introduction

The Lake Turkana Wind Power (LTWP) project in Kenya and Adama II in 
Ethiopia are two of Africa’s largest wind power plants in terms of megawatt 
(MW) installed. When fully deployed and running, they will contribute sub-
stantially to secure better access to reliable energy to households and businesses in 
Kenya and Ethiopia using sustainable sources of energy such as wind. However, 
will the two turnkey projects based on imported key technologies also generate 
local skills upgrading and local capability-building? This question has its roots 
in a long tradition of technology transfer and development literature emphasis-
ing the potential of a variety of f lows of knowledge and technologies following 
large turnkey projects (Bell 2007, 2012). Often such large infrastructure projects 
generate several local low-skilled jobs related to the construction phase but very 
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Interactive learning spaces

few local high-skilled jobs. Management and engineering jobs are often sup-
plied from abroad together with the key technologies. When a turnkey project 
is delivered and the foreign experts have left the country, the sustaining local 
capability-building is often very limited as Rennkamp and Boyd (2015) con-
firmed in their study of technology transfer in relation to wind and solar projects 
in South Africa. Nevertheless, in this chapter we show that a deliberate creation 
of interactive learning spaces can be one way to establish, maintain, and further 
develop local high-skilled jobs in relation to large turnkey infrastructure project 
even with key technologies imported.1

In short, ‘interactive learning spaces’ are defined as ‘situations in which dif-
ferent actors are able to strengthen their capacities to learn while interacting 
in the search for the solution to a given problem’ (Arocena and Sutz, 2000, p. 
1). Interactive learning spaces integrate the coexistence of learning capabilities 
and learning opportunities in a specific context. An interactive learning space is 
therefore a social space created as an opportunity for knowledge producers and 
users to build innovation capacity, and to devise solutions to specific social and 
economic problems through interaction.

Relevant learning processes related with problem solving include the 
capacity to recognise the useful existing knowledge, to detect the missing 
knowledge needed, to organise the search process to acquire it, to inte-
grate new knowledge into the previous base and the whole into current 
practices.

(Arocena and Sutz, 2000, p. 7)

There are clear overlaps to Cohen and Levinthal’s absorptive capacity concept 
defined as ‘the ability of a firm to recognize the value of new, external informa-
tion, assimilate it, and apply it to commercial ends’ (Cohen and Levinthal, 1990, 
p. 128). Learning is cumulative and path-dependent or in other words, absorp-
tive capacity depends on the level of prior related knowledge. Introducing the 
interactive learning space concept in the current chapter underlines the focus 
on when and under what institutional settings absorptive capacity may develop 
and how it can be supported by a deliberate process. The institutional settings 
within and around the projects, and the ability to shape these to foster capability 
accumulation, are key in shaping the path from technology adoption to learning 
and innovation (Lema, Iizuka, and Walz, 2015). Furthermore, the idea of creat-
ing deliberate learning spaces within projects relates to the literature which looks 
at the criticality of inter-project learning and cross-project learning (Davies and 
Hobday, 2005) and how projects may stimulate learning and function as arenas 
for learning (Lundin and Midler, 2012).

Creation of interactive learning spaces can emerge and develop as a process 
where actors identify and solve relevant problems – as a reactive process. Interactive 
learning spaces can also be created as a deliberate and proactive strategy to build 
capacities and create learning opportunities ( Johnson and Lundvall, 1994; Johnson 
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and Andersen, 2012; Petersen et al., 2018). In practice, the two forms can interact 
and mutate into new mixed forms, for instance if a concrete university-industry 
collaboration project involving a couple of staff develops into a broader collabora-
tion framework between the university and the external partner for starting more 
student projects and scholar engagement in the future. In both the LTWP and the 
Adama II case, we focus on two examples of interactive learning spaces that fall 
into the category of being created as a proactive strategy to capability-building.

Assuming that learning spaces are embryonic points in the development of 
innovation systems (Arocena and Sutz, 2000), it is relevant to identify and study 
them empirically – how they emerge, grow, and disappear. In situations where 
technologies are imported as turnkey projects including agreements on operation 
and maintenance, the learning opportunities and capability-building for local 
companies and organisations may be very limited, if a proactive approach to 
creating learning opportunities is not applied. Even when a proactive approach 
is in play it still takes continuous investments in learning and capability-building 
to maintain and accumulate new knowledge.

Deployment of large wind parks is a complex process involving a very broad 
range of skills and knowledge types, technologies, people, procedures, and 
organisational arrangements within the different phases from the planning and 
project development phase, to the production and construction phase, to the final 
electricity production and maintenance phase. The two wind power projects 
(LTWP and Adama II) show variations in their set-up, the partners engaged, and 
the energy systems in which they are embedded, but using the lens of interactive 
learning spaces on the two case study projects helps us understand how interac-
tions between different stakeholders can lead to accumulation of technological 
and managerial capabilities. The distinction between multiple learning spaces in 
these projects bears a resemblance to the ideas of Davies and Brady (2000) that 
an organisational learning cycle must be put in place to learn from the multiple 
sets of capabilities required in complex projects.

The analysis of the two wind power projects draws on data collected during 
site visits to the Adama II project in November 2017 and the LTWP project in 
December 2017.2 In addition, secondary data such as policy documents, press 
releases, journal papers, and project webpages support the analysis.3

The analysis is structured according to two types of interactive learning 
spaces. One is a project management interactive learning space related to the 
project development and construction stages of the wind parks. The other is an 
interactive learning space related to the operations and maintenance phases of the 
projects. In each case we:

	1.	 Introduce the specific context and institutional settings of the megaprojects, 
including identifying the key actors – who is interacting with whom.

	2.	 Analyse how a proactive strategy of creating an interactive learning space 
can spur capability-building in project management as an example of local 
high-skilled capability-building.
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	3.	 Analyse how a proactive strategy of creating an interactive learning space 
can spur capability-building within operating and maintenance of the wind 
turbines as an example of local medium to high-skilled capability-building.

In the following, first the Adama case and then the Lake Turkana Wind Power 
case is presented. The main learning from the two cases is discussed followed by 
a conclusion.

The Adama II wind power case

Key actors in the Adama wind power project

The Adama wind power project, Adama I and II, in Ethiopia is owned by the 
state-owned electricity producer Ethiopian Electric Power (EEP). It is a joint 
venture between the Chinese turnkey contractor HydroChina and the CGCOC 
group, a Chinese construction company. Phase I was finalised in 2012 and added 
51 MW to the electricity grid. Phase II was commissioned in 2015 adding an 
additional 153 MW to the grid.

The total investments of US$ 462 million (US$ 117 million in phase I and 
US$ 345 million in phase II) of the projects were financed by preferential export 
buyer’s credit from the China Exim bank (85%)4 and own capital of EEP and 
the Government of Ethiopia (15%).5 The financing agreements specified that 
Chinese wind turbine generator (WTG) technology was to be used. For Adama 
I, a Goldwind direct drive model (GW77/1500) was used while Adama II was 
completed with a gear box model from Sany (model SE7715). The following 
presentation of findings will focus specifically on interactive learning spaces 
occurring in Adama II’s overall management of the construction phase and the 
succeeding maintenance phase.

As a turnkey contractor, HydroChina was responsible for the entire industry 
chain, from design and financing right through to engineering construction, 
equipment, and project contracting. They have multiple design and construc-
tion teams in China, and HydroChina’s project manager for Adama II explained 
how they were able to work with the teams with the most experience required 
for this type of project (e.g., turbine model and construction requirements). The 
investment model, design, and blueprints from the project were proposed by 
HydroChina and CGCOC and negotiated with EEP. The final Engineering, 
Procurement, and Construction (EPC) contract included the design, manufac-
turing, supply, installation, testing, and commissioning of the project, including 
all ancillary works and civil works.

Following on the practice of the Ashegoda wind power project and Adama 
phase I, the Government of Ethiopia requested that Ethiopian universities submit 
proposals to act as owners’ consultants on the project. For phase II, EEP hired a 
team of consultants from two Ethiopian universities (from Adama Science and 
Technology University (ASTU) and Mekelle University (MU)) as construction 
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supervisors and contract administrators. According to the terms of reference, the 
aim of bringing in the university consultants was to:

●● Build the capacity to implement construction contracts based on foreign 
technologies and suppliers,

●● Build the capacity to manufacture main components such as towers and 
blades, and

●● Eventually to build the capacity to manufacture and develop own 
technology.

At the peak construction period, HydroChina is estimated to have had over 200 
employees working on site. The managing team was around 20–30 employ-
ees from HydroChina’s head office, including subsidiaries. The construction 
teams were specialised in for example transmission lines, sub-stations, and 
turbine erection. Sub-contractors included Beijing Engineering Corporation 
Limited, ‘Bureau no. 5’, and SinoHydro – all under the HydroChina mother 
company. While all sub-contractors were Chinese, a large number of Ethiopians 
were employed during the project construction. The large number of Chinese 
employees during this phase ref lects that the job types varied and that the pro-
ject management (also based on the CVs of HydroChina’s key personnel) was 
mainly carried out by Chinese employees. The key project management per-
sonnel counted approx. 13 Chinese staff for phase II, ten of which had already 
worked on phase I. Figure 8.1 illustrates the key actors involved in the Adama 
II project.

MoWIE
Ministry

EEP
User/Owner

ASTU-MU JV
Consultants

Sany
WTG Technology Supplier

Chinese Subcontractors
Various

HydroChina – CGCOG
Turn-key EPC contractor

International Experts
Germany / Denmark

FIGURE 8.1 � Key actors involved in Adama II project. Source: authors
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Interactive learning spaces and capability-
building in project management

In Adama II the team of consultants from Adama Science and Technology 
University (ASTU) and Mekelle University (MU) signed a joint venture to 
engage in the consultancy contract. The consulting team was made up of 17 
academics from the two universities, working as project managers, a resident 
engineer, and three teams of engineers: civil engineers (structural, geo-technics, 
and a surveyor); power/electrical engineers (SCADA, communication, control, 
machine); mechanical engineers (structure and aerodynamics); and one envi-
ronmental expert. These three teams mirrored the set up on EEP’s team, while 
HydroChina’s teams included the design team, construction team, and the man-
aging team.

The Chinese teams were brought in to complete their respective tasks during 
implementation for short periods of time, to save time. For some civil works, for 
example ditch construction, only a Chinese foreman was involved to instruct 
workers based on the overall planning and design. In terms of choice of employ-
ees, locals who were affected by the land use were offered employment first, 
e.g., in civil works or as guards. According to a project manager, HydroChina’s 
salary was two to three times higher than an average salary would have been for 
these workers.

The university consultancy team’s main tasks were to manage the overall 
supervision of the implementation of the project in contract administration and 
design verification, including:

●● Optimised energy prognosis
●● Approval of WTG selection
●● Substantiation of micro-siting for turbine layouts
●● Construction and erection supervision
●● Acceptance testing start up, commissioning, and initial operation of the plant
●● Handover of the project and preparation of project manuals, reports, etc.

As specified in the contract, the university consultants hired international 
experts, from companies such as the Danish wind turbine technology com-
pany, Norwin, and German rotor blade specialists, CP Maxx, who possessed 
the required knowledge in wind energy and wind turbine technologies. These 
international experts conducted training sessions with the university consult-
ant team in their areas of expertise, including on issues regarding international 
standards, quality control, and inspection and reported on issues such as control 
of blades after transportation.

There were weekly meetings between the EEP manager, the consultants, and 
various teams from HydroChina. They would discuss progress made and plans 
for the following week. Sometimes deadlines were given for evaluations, negoti-
ations about extensions on certain parts of the work, as well as negotiations about 
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technical issues. There was a reporting mechanism to the Ministry of Water, 
Irrigation, and Electricity (MoWIE) and meetings with government officials, 
where every team head had to report their experiences. ‘It’s a kind of not only 
consulting, it was also an experience sharing, searching for us. Because it is a new 
project and the government is planning to expand it. So, a pool of experts was 
needed’ (interview with university consultant, 11 November 2017).

The majority of university consultants came from technical backgrounds in 
thermal, industrial, and mechanical engineering, but they had not worked on wind 
energy projects before. The university consultants as well as EEP staff on the projects 
had received a number of training courses, including at the manufacturers’ location 
in China, as well as on site. The desired skills transfer to the university consultants 
was specified as consultancy and project management skills. For EEP, the major 
skill to learn was how to control the contractor, e.g., what kind of reporting is most 
important, and what clauses should be included in the contracts in the future.

Bringing in university researchers as part of the knowledge transfer is spe-
cific for wind energy projects in Ethiopia and has not been done for example 
in the big hydro power projects. As mentioned, EEP has a duty to report to the 
Ministry (MoWIE) on the progress of the project and they pay particular atten-
tion to the issue of knowledge transfer:

We will focus on knowledge transfer and how that is happening. And 
we will ask the employees there, EEP employee, whether they acquired 
desired knowledge or not. In that case there was for example documenta-
tion issues. The documentation issue and I think they say they don’t reveal 
some design document or something like that. So, we try to solve that kind 
of problem and also, we will see also with their quality of material is up 
to the standard or not. We will ask our EEP partners about the quality of 
their Chinese work.

(Interview with a ministry official, 13 November 2017)

However, challenges were outlined in the institutionalisation of such knowledge 
transfer, due to employee turnover from project to project:

I think the problem with knowledge transfer is that there is turnover of 
employee, that is the main problem. Like after they acquired some basic 
knowledge, there is a turnover of employees.

(Interview with a ministry official, 13 November 2017)

Interactive learning spaces and capability-
building related to maintenance

Part of the Engineering, Procurement, and Construction (EPC) contract speci-
fied that EEP staff were to receive training from HydroChina and Sany in 
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order to hand over the maintenance and plant management tasks swiftly once 
operations started. There was a relatively short handover period from Sany (as 
technology suppliers in phase II) and HydroChina with only an Operation 
and Management (O&M) support agreement rather than the standard practice 
in the industry with a service agreement of f ive years or more. The required 
training in operations and maintenance will however have increased the skills 
transfer.

HydroChina had a team on site for three years for training purposes, particu-
larly for EEP’s engineers to train them on sub-station management, for example 
adjustment of power. Furthermore, a team from Sany was on site during the 
warranty period of the nacelles and to hand over and conduct continuous train-
ing in maintenance.

The training began already in the construction phase where EEP engineers 
and university consultants were invited to China for one month of training. 
According to interviewees, between 20–30 persons (engineers and supervisors) 
attended this training. The planned activities included factory visits, power 
plant visits, and classroom teaching. Once operations began there was a four-
month training on site at Adama II. Two dedicated trainers from HydroChina 
remained on site after installation to conduct these trainings, one focused 
on WTG training and one focused on sub-station management. This train-
ing included classroom teaching as well as on-the-job training. The overall 
handover from HydroChina to EEP staff entailed the sharing of manuals and 
technical drawings of the WTGs and sub-station design, basic knowledge of 
how to run the WTG and the plant, standard processes for troubleshooting 
and reparations, as well as how to manage a maintenance team. As an inter-
viewee recounted, the troubleshooting process aims to tell engineers to ‘follow 
this ticket’ next time so the engineers have ‘no need to think by themselves’ 
(interview with a project manager, 9 November 2017). A challenge highlighted 
by HydroChina was how to create training programmes when levels of edu-
cation varied to a much greater extent than expected or when it was unclear 
whether the counterparts were certif ied engineers or interns not yet f inished 
with their education. In fact, HydroChina’s project manager recounted how 
company training in HydroChina China is a long-term and continuous process 
including job rotation schemes, monthly examinations, and mandatory courses 
before promotions and operation codes exist for every employee on a power 
plant. Transferring such a plant management scheme from one organisation 
to another may be very challenging and the interviewees raised some chal-
lenges in the transfer of skills listing; e.g., differences in work culture between 
Chinese and Ethiopian engineers as a major hurdle, the level of acceptance of 
the Chinese ‘24/7’ work culture, as well as inevitable lost in translation issues 
(interview with a project manager, 9 November 2017). It was reported, how-
ever, that one of HydroChina’s long-term plans is to open a training centre in 
Addis Ababa.
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Summary

Overall, the case of Adama II illustrates how the Government of Ethiopia spe-
cifically created and institutionalised an interactive learning space by bringing 
in the university consultants. The aims of technology transfer were clearly out-
lined, and distinctive types of interaction arose between multiple actors in the 
project management of construction. As indicated in Figure 8.1, interactions 
were manifold between all key actors. During the operations and maintenance 
phase, a different type of interactive learning space occurred as defined by the 
support agreement between HydroChina, Sany, and EEP. This learning space 
was defined by standardised learning opportunities related to handover of WTG 
operations and sub-station management including classroom teaching and on-
the-job training for EEP engineers.

Despite the efforts to be proactive and design these interactive learning spaces, 
several challenges arose in the interactions and the subsequent transfer and use of 
the knowledge generated by the consultants involved in the projects. New teams 
were formed for each wind project without handover from the previous project 
other than EEP’s own project reports. In addition, HydroChina and Sany, the 
project developers, were responsible for the design, installation, and construction 
from beginning to end, with different units from headquarters fulfilling each 
task. Local staff was hired for some construction jobs but otherwise the staff was 
largely Chinese. Some of the challenges mentioned for the actual knowledge 
transfer include:

●● Communication difficulties, including the use of translation during the 
training courses.

●● Problems in relation to sharing documentation from the manufacturer and 
labelling in Chinese rather than English.

●● High turnover of EEP staff – one of the reasons for continued training 
courses for new employees.

Further, a number of sources of conf lict strained the relations between suppli-
ers and users and the consultants as intermediaries, including; disputes over the 
verification of parts of turbines delivered being new or used, e.g., the installation 
of old generators on the project painted to look new, and general suspicion of 
the quality of Chinese products and unplanned changes for cost reduction. The 
university consultants recounted that while Chinese project managers main-
tained that things were done to plan, local staff shared different information 
regarding how the project was progressing. Similar challenges occurred when 
discussing whether manufactured goods and design of the sub-station followed 
international or Chinese standards; Sany’s production in China follows the 
Chinese national standards for the industry which was according to the equip-
ment contract.
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The Lake Turkana Wind Power case

Key actors in the LTWP wind power project

The LTWP project in Kenya was the largest wind power project in Africa with 
its 310-MW installed capacity upon commissioning in 2019. The total costs of 
the project reached EUR 678 million and covered the installation of 365 wind 
turbines in a remote area in the Marsabit region in Northern Kenya. The project 
furthermore entailed the construction of more than 428 km new transmission 
line as well as the upgrading of over 200 km of roads and various bridges. The 
project is operated as an independent power producer (IPP) owned by the LTWP 
consortium.

The project owners hired an international engineering consulting company, 
Worley Parsons, for the engineering, design, and construction management 
(EPCM) contract. In essence, this contract was an overall project management 
contract to ensure ‘interfacing’, i.e., managing budgets and avoiding delays 
between work sub-contracted out to different suppliers. This is a typical kind of 
organisational arrangement in megaprojects where turnkey contractors are dif-
ficult to find (Steen, Ford, and Verreyne, 2017). As indicated in Figure 8.2, in 
the LTWP case, the project was divided into five main contractors: Vestas (wind 
turbine generators), Siemens (grid and sub-station), RXPE (Statcom – Static 
synchronous compensator), SECO (camp construction), and CIVICON (road 
construction). Worley Parsons acted as LTWP’s ‘eyes and ears’ on site, ensuring 
the smooth collaboration between the five major contractors engaged for the 
construction phase. Each contractor hired sub-contractors to complete parts of 
their work, and local Kenyan firms were engaged by e.g., Siemens for part of the 
electrical cabling works. Other sub-contractors for e.g., Vestas included regional 
firm EGMF for work on the foundations and Bollore Logistics for the specialised 

Worley Parsons
Project Manager

RXPE
Statcom

Siemens
Grid & Sub-Station

CIVICON
Roads

Vestas
WTG Technology Supplier

SECO
Camp Construction

LTWP
User/Owner

FIGURE 8.2 � Key actors involved in LTWP project. Source: authors
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transportation from Mombasa Port to the site. However, while Worley Parsons 
acted as project managers during the construction phase, in the many years lead-
ing up to the financial close of the project, the LTWP consortium and ‘founding 
fathers’6 of the project planned and designed the project in great detail. Thus, 
the choice of technology supplier, simulations of grid stability for a 310-MW 
wind power plant as well as road construction dilemmas and a number of other 
problem-solving activities were carried out by the owners.

Interactive learning spaces and capability-
building in project management

Speaking to the project managers of the LTWP the project appears as very mis-
sion driven; they strived to complete an unparalleled project in a very challeng-
ing geographical location in order to prove to the world that such a project is 
possible. The project was developed as an Independent Power Project (IPP), 
and as the first major wind power project in Kenya it required new knowledge 
and skills for both project developers and regulators. The project developers 
faced and overcame a range of challenges from working with local communities 
(obtaining and maintaining their social licence to operate), negotiating the first 
Power Purchase Agreement (PPA) for wind in Kenya, to facing delays in exter-
nally managed critical parts for project commissioning (the transmission line) 
and subsequent critiques. The LTWP special purpose vehicle was established in 
2006 to develop the feasibility studies, planning, and negotiations for the project 
which ran until financial agreement was reached in 2014, a period of eight years. 
Over this time and in response to multiple critiques the project was designed 
to specifically ref lect commitment to involving the local communities both 
through employment plans and corporate social responsibility (CSR) activities. 
For example, contractors, such as Vestas with a long-term involvement, were 
asked to include training programmes.

It was a requirement of LTWP to have some form of training, we 
couldn’t tell them what to train them in, but had to say, you are here 
for 15 years doing O&M, so you are one of the companies that is here 
long term, we need to see you do some training, so they selected what 
they wanted. We didn’t say you will do it on turbine maintenance but 
it’s the obvious.

(Interview with LTWP manager, 5 December 2017)

Despite the focus on CSR and community engagement, the project management 
approach described by interviewees was focused on interface management: iden-
tifying the critical paths of all the contracts, how they interlink and where risk of 
delays would be critical for the completion of the project. As indicated in Figure 
8.2, this created a hierarchical design of interactions. However, within this structure 
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there was a focus on intra-organisational learning through community recruitment. 
Sub-contractors were mandated to follow LTWP’s aims of engaging local commu-
nities and prioritising job opportunities for the communities in the concession area 
before engaging Kenyan nationals from other regions of the country. While this was 
not guided by governmental requirements on for example local content, it was an 
approach that was constructed by LTWP in collaboration with key local actors as 
a strategy for ‘earning and retaining’ a social licence to operate. At peak construc-
tion, approximately 1,700 people were employed, the majority of whom were local 
(LTWP, 2017). Beyond the construction project management by Worley Parsons, 
LTWP can be identified as the key actor and repository of knowledge for capabili-
ties on wind power project management. The ‘founding fathers’ accumulated the 
necessary knowledge through different activities of problem solving and searching 
as a result of their interaction with many different actors in the value chain of the 
project. According to one of the LTWP managers, none of the original team had 
previous experience in the wind industry. They simply had to learn on the job and 
bring in expertise:

we just hit the ground running and said that this is what we are going to do 
and who can do what. We all decided and then we all went off and did our 
own bits and then we met once a month. We’d come back here from the 
field, sit, talk, this is what we have got to do and then we disappear again 
and come back again and meet the next month and just that’s how we just 
got the ball running to start with.

(Interview with LTWP manager, 5 December 2017)

LTWP’s interactions with upstream and downstream actors proved an excel-
lent channel for interactive learning for LTWP as an organisation. LTWP could 
be seen as an intermediator attaining the ability to translate codified analytical 
and engineering knowledge of suppliers in the wind industry to their down-
stream partners (Kenya Power and Lighting Company, the Ministry of Energy 
and Petroleum, the Energy Regulatory Commission, the Kenya Transmission 
Company).

Everybody involved had a huge learning curve because we employed or 
hired the cream of the crop across the globe on grid stability. KEMA for 
example, which is a Dutch company – we actually got them to do a study 
on the national grid system to see if it could cope with the power and they 
gave that report to the government so they had to base plate to grow on 
and work on. And now KEMA is actually continuing to consult for them 
to make sure the grid works for all the other projects that are coming 
online. It’s been great for Kenya. It’s a fantastic project and so many people 
have learned so much.

(Interview with LTWP manager, 5 December 2017)
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During the planning and development phase (2006–2014), LTWP as an organi-
sation accumulated experience by interacting with a very heterogeneous group 
of stakeholders, from the local authorities who had little experience in the type 
of negotiations for such a large scale wind energy project, to contacting sup-
pliers upstream in the value chain and convincing them of the business case. 
Furthermore, LTWP hired a large number of local unskilled labourers around 
the site for manual labour and site preparations. International expertise was 
brought in by hiring consultants and specialists to advise on the planning of the 
project, e.g., the experts from KEMA who made simulations of the grid integra-
tion. Both LTWP as well as local authorities were able to use this as a learning 
experience and implemented their experiences when bringing the project for-
ward (Gregersen, 2020).

Interactive learning spaces and capability-
building related to maintenance

As mentioned above, the Danish wind turbine producer Vestas was contracted to 
supply and install 365 WTGs during the construction phase as well as to manage 
the operations and service of the WTG for a 15-year period once the project was 
commissioned. As an industry leader, the knowledge required to perform these 
tasks already exists within the organisation. However, formation of an interactive 
learning space can be identified in the process of recruiting and training a team 
of engineers that will work on the service contract for the first 15 years of this.

Vestas’ philosophy is to have an interim phase between installation and opera-
tions, with an overlap between the two teams taking care of each of these phases. 
Part of the service team was therefore recruited before the full operations started, 
in order to ensure association with the construction and to assist during the con-
struction. This strategy aims to ensure a smooth transition from the construction 
to the operations phase.

LTWP followed a recruitment policy that favoured the recruitment of as 
many workers as possible from the communities in the immediate geographical 
constituency of the project. This was translated into contractual agreements for 
all contractors and sub-contractors including a target of 20% of the total employ-
ment being from the communities in the region. Vestas set additional targets, to 
recruit up to 95% of their employees from the Northern Kenyan region (inter-
view, 4 February 2019).

The service team was recruited in teams of six. The first two teams recruited 
Kenyan technicians and diploma engineers with backgrounds in mechanical 
engineering, electronic communication skills, and higher level of experience 
(eight to ten years) within heavy engineering industries (e.g., with generators or 
in oil fields) (interview with service team manager, 4 February 2019). For the 
third and fourth teams there was a focus on hiring as many new university grad-
uates from the immediate region as possible. In both teams, four or five of the 
selected technicians were from the communities living within and surrounding 
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the project concession while the final recruitments for each team were made at 
the national level.

So, these are the guys right now, the guys that you see walking around here 
in blue and black with Vestas on their back. They are all local, be it local 
local or from up country, who are currently maintaining the turbines so 
they have all had training already. […] they were taken off to Denmark and 
[received] training on how to maintain this specific type of turbine. So, it 
is basically gearbox maintenance, checking oil, dust leaks, oil leaks, bear-
ings of the nose cone of the turbines, the electrical to a degree.

(Interview with an LTWP manager,  
5 December 2017)

Vestas technicians worldwide are required to undergo a standard global wind 
(GW) organisation training. Furthermore, Vestas has developed programmes for 
vocational and theoretical coaching and has a simulator on site at LTWP to train 
the service team in troubleshooting and maintenance of the turbines. Thereafter, 
ex-post training takes place on the job, both through a buddy programme pair-
ing junior technicians with senior colleagues and by bringing in experienced 
service technicians from other Vestas departments. In the case of LTWP, techni-
cians from Greece and South Africa were brought in to support the service team 
at the upstart of operations.

An on-site GW training kit on safety practices and ‘train the trainer’ pro-
grammes enable service team supervisors to undertake training for new recruits. 
Additional training needs based on skills and certification levels are available at 
Vestas’ global training facilities. The key actors in the learning space that was 
created to train the Vestas service team are thus all within the global organisa-
tion Vestas, including the service team itself, the training facilities in Germany 
and Denmark, as well as the experienced service technicians who were brought 
in from other departments.

Summary

The project management interactive learning space in the LTWP project is char-
acterised by its mission driven and problem-solving approach. While Figure 8.2 
illustrates a more hierarchical type of interaction this is limited to the construc-
tion management phase of the project. In fact, the interactive learning space for 
project management originated with the ‘founding fathers’ of the project who 
took on the role as the key actor and repository of knowledge. For construction 
management, project management was then outsourced to Worley Parsons and 
interactions among sub-contractors was limited to issues of interfacing and time 
management. The project management interactive learning space is therefore 
more broadly viewed as spanning from the project’s conception and manag-
ing its development on a more holistic level, while project management of the 
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construction period in itself was a different space where more limited learning 
may have been shared between actors. The LTWP interactive learning space 
on project management is not characterised by a proactive strategy on behalf of 
the government of Kenya.7 Rather it is embedded in the existing energy system 
where IPPs are encouraged and therefore LTWP themselves had to create a 
space in which they could learn how to manage an IPP. Within this space they 
acquired the necessary knowledge about issues ranging from conducting feasi-
bility studies for the site, road surveys, and grid simulations to what clauses to 
include in a power purchase agreement for wind power plants.

The maintenance learning space in the LTWP project is bounded by the 
organisational borders of Vestas (Gregersen, 2020). Because of the 15-year ser-
vice contract the learning space is highly intra-organisational as Vestas needs to 
recruit and train a team of engineers to fulfil this contractual task. Although the 
team is project based, it is a long-term investment to train the employees which 
is backed up by the highly standardised educational programmes of the company, 
including the GW trainings, simulations, and on-the-job training.

Interesting questions arise as to whether the experience-based learning in the 
LTWP case results in ‘local’ knowledge, especially as the learning space in the 
maintenance phase is defined as exclusive to Vestas employees. Furthermore, the 
learnings accumulated by the LTWP developers is bounded by the project-based 
nature of the power plant and the uniqueness of the project. The prospective 
wind power plans in Kenya have been limited to projects that are much smaller 
in size and there are no concrete plans for LTWP to develop and own more wind 
projects at the time of writing.

Learning from the two cases

Looking across the two cases there are interesting similarities and differences 
concerning where and under what institutional setting the two large wind power 
projects have created local interactive learning spaces with opportunities for skills 
upgrading and local capability-building. In large complex infrastructure projects 
like Adama II and LTWP, multiple organisations and complex interactions are 
involved, and in principle all actors may gain experience and obtain new or 
adjusted knowledge that may be accumulated and used within the project as it 
develops and/or is transferred to another context. While such learning by doing, 
using, and interacting is key as it emerges and takes place everywhere all the 
time during a concrete project, it also raises an important question, as to whether 
learning spaces can be deliberately designed to support skills upgrading and local 
capability-building in the long run. Based on the analysis earlier in this chapter, 
two parallel examples in each of the two wind farm projects were selected to 
serve as illustrations of such deliberately designed learning spaces. One learning 
space is connected to managing the process and the other to maintenance. The 
different phases have different involvement of actors, activities, key technologies, 
and requirements of knowledge domains. While other studies have introduced 
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the concept of project capabilities, referring to important activities of bid prepa-
ration and project execution (Davies and Brady, 2000), this chapter shows that 
it is useful to make even further distinctions in the organisational learning cycle 
of wind power projects.

Table 8.1 summarises the main characteristics of the four selected interactive 
learning spaces.

The Adama II and LTWP cases have raised interesting questions regarding 
the promotion of learning within and across organisations. Jensen et al. (2007) 
argue that firms can promote the doing, using, and interacting mode of learning 

TABLE 8.1 � Main characteristics of selected learning spaces

Management 
learning space

Adama LTWP

Context and 
institutional 
setting

•• EEP-owned power project designed, 
constructed, and handed over by 
Hydro-China-CGCOC

•• Independent power 
project developed, 
designed, and 
operated by LTWP

Key actors •• EEP
•• HydroChina-CGCOC
•• ASTU and MU

•• LTWP
•• Kenyan authorities

Capabilities in focus 
(direct/indirect 
skills)

•• To manage and implement 
construction contracts

•• To manage 
and implement 
construction 
contracts

Reactive or 
proactive by 
design

•• Designed by GoE to involve 
universities in the contract 
management and supervision

•• Emerging with 
elements designed by 
financial stakeholders 
to involve training of 
local workforce

Inclusive or 
exclusive

•• Inclusive •• Inclusive

Maintenance 
learning space

Adama LTWP

Context and 
institutional 
setting

•• Short term handover contract •• 15-year service 
contract

Key actors •• Sany
•• EEP

•• Vestas

Capabilities in focus 
(direct/indirect 
skills)

•• Operations and maintenance of the 
WTG and plant management

•• Operations and 
maintenance of the 
WTG

Reactive or 
proactive by 
design

•• Designed by HydroChina/Sany •• Designed by Vestas

Inclusive or 
exclusive

•• Exclusive •• Exclusive

Source: authors
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by building structures and relationships which enhance and utilise learning by 
doing, using, and interacting (e.g., project teams, problem-solving groups, and 
job and task rotation, all of which promote learning and knowledge exchange). 
Project-based construction is thus necessarily interactive and problem solving. 
However, the two wind power project cases show important differences in the 
way interactive learning spaces can be designed and shaped to proactively con-
tribute to a desired future. The case of Adama II has an interesting institutional 
setting supporting high skilled knowledge transfer. From the very beginning, 
Ethiopian universities became involved on a contractual basis with the explicit 
aims to secure knowledge transfer and local capability-building on wind tech-
nologies. The LTWP project did not have a similar involvement of universities 
or other national public knowledge institutions. Instead, skills upgrading and 
capability-building were regulated by contractual agreements between LTWP 
and a number of different sub-contractors. To secure that knowledge transfer and 
experience-based learning become locally rooted may be more difficult under 
this institutional construction.

In both the Adama II and LTWP cases the learning spaces for maintenance are 
characterised by efforts to codify knowledge through manuals and tailored train-
ing programmes. However, the need for other modes of learning is shown in the 
complementarity of on-the-job training programmes and ‘buddy’ systems, that 
foster informal communication and sharing. This mobilises the tacit knowledge 
of senior technicians as well. Empirical work has shown that both tacit and codi-
fied modes of learning and innovation play a role and in fact the combination 
may promote more innovation than either or ( Jensen et al., 2007).

Johnson and Andersen (2012) point to the importance of inclusivity of learn-
ing. On a general level, inclusion refers to broad and active participation in a 
process of change. The project management learning spaces may possibly be 
viewed as more open and diverse in terms of the actors involved. Other empiri-
cal studies have proposed that the type of relational activities of project man-
agement include capability-building exercises, as the process itself becomes a 
learning experience as the team gradually develops its resource base (Söderlund, 
Vaagaasar, and Andersen, 2008; Hanlin and Okemwa, 2022; this volume). The 
case of Adama was explicitly designed to include universities (staff and students) 
while LTWP engaged many different stakeholders in a problem-solving pro-
cess driven by the developer’s interest. The maintenance learning spaces were 
more exclusively operated between trainers and engineers with a hierarchical 
structure. In the case of Adama this involved an inter-organisational transfer 
of knowledge while in LTWP this consisted of the accumulation of capabilities 
by a team within the organisation. The cases of learning spaces in maintenance 
highlight that despite their exclusivity, they are in fact spaces in which experi-
ence and knowledge can be applied in a formalised and tested learning culture.

Inclusion of universities as a proactive strategy is a way to ensure that knowl-
edge and experience is shared in a key renewable electrification effort. However, 
while the inclusion was formalised in terms of a contract and specific tasks being 
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outlined, it is also important to pay attention to the quality of the interactions 
and linkages. Particularly, problems of trust between actors can arise when the 
vision or mission has not been created together. For example, the university 
consultants in Adama expressed feelings of not being able to change anything 
that was already agreed or designed between HydroChina and EEP. Their man-
date limited their role beyond objecting and waiting for rectifications during 
the construction phase. Johnson and Andersen (2012) do note that interactive 
learning spaces give rise to learning linkages mostly within the boundaries of the 
interactive space itself. As a consequence, ref lections about inclusivity/exclusiv-
ity is important through all phases of such projects. Circling back to the mission 
setting of an interactive learning space one could question what opportunities 
exist for learning in exclusive learning spaces to be used beyond the learning 
spaces boundaries. For example, what opportunities do the service engineers 
of Vestas have to use their new knowledge beyond maintenance of the WTGs 
in Lake Turkana? Does any discussion of their experience feed back to Vestas’ 
headquarters and training facilities? What opportunities do the university con-
sultants have to use their acquired skills in project and contract management? 
How realistic are the efforts taken to ensure technology transfer for the longer 
term aims of component manufacturing in Ethiopia? Should one learning space 
be followed by another once it has been ‘shut’ (for example after the end of the 
contractual obligations binding HydroChina, EEP, and the university consult-
ants’ interactions)? These questions relate to discussion on the importance of 
avoiding ‘de-learning’, i.e., when interactive learning spaces are shut down or 
disappear (Arocena and Sutz, 2000).

Conclusion

In this chapter we showed that by a deliberate creation of interactive learn-
ing spaces it is possible to establish and further develop local high-skilled jobs 
in relation to large turnkey infrastructure projects when key technologies are 
imported.

The two large wind power projects (Adama II and LTWP) formed the point 
of departure to examine and engage with the concept of interactive learn-
ing spaces in global collaborative efforts towards renewable electrification. 
Interactive learning spaces have provided a way to understand micro-level inter-
actions between different group of actors in specific contexts. In particular, the 
way in which future infrastructure projects are conceived in policy, as well as 
designed, developed, and implemented in practice. Issues of directionality, dis-
tribution, and diversity of learning spaces need to be raised and considered – is a 
learning space designed to be inclusive or exclusive? What efforts can be made to 
identify, foster, and protect interactive learning spaces? The ways to do this are 
manifold, depending on the problems and the actors around which the learning 
places are constituted within renewable electrification efforts at large. In particu-
lar, thinking of such wind power projects as opportunities to search for and apply 
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knowledge is part of creating systemic learning from project to project. This 
has implications for policy making for a learning-based industrialisation, where 
focus is rather on collective capabilities and job creation, rather than catering 
only to those engaged in the individual projects.

The overall argument here is that opportunities to learn must be open and 
kept open and not only rely on temporary and f leeting learning spaces bounded 
to investment projects where key technologies and expertise are ‘f lown in’ from 
abroad. The long-term role and linkages of these projects with local actors in the 
systems must be put in focus (Lema et al., 2018). However, this requires deliber-
ate policy decisions and actions to make sure that skills upgrading and capability-
building are institutionalised and grounded in local organisations. As the Adama 
II and LTWP cases show, this can be done in different ways.
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Notes

1	 See Andersen and Lema (this volume) for a broader discussion of three key elements 
in the renewable electrification process: learning, development of capabilities, and 
the resulting outcomes.

2	 A total of 37 semi-structured interviews with key actors were conducted between 
February 2017 and February 2019 focusing on the employees’ roles, relationships 
with project members, and practices of collaboration, coordination, and interaction.

3	 A more detailed analysis of the relations and interactions of the LTWP case study can 
be found in Gregersen (2020), while the Adama case study is also featured in Lema 
et al. (2021). The findings presented in this chapter draw upon the analysis of these 
studies but views and discusses them through the lens of interactive learning spaces.

4	 At an interest rate of 2%.
5	 The investment estimation did not include permanent and temporary land compen-

sation expenses.
6	 The project was developed by a group of Dutch, Kenyan and Norwegian entrepre-

neurs who have been labelled as the ‘founding fathers’ of the project. They worked 
together with Dutch-registered KP&P, a company with history of developing and 
operating wind power projects.

7	 At the time of LTWP’s development there were no local content regulations beyond 
the oil and gas sector in Kenya, however, the 2019 Energy Act has emphasised the 
need to develop local capabilities to manufacture, install and maintain renewable 
energy and stipulates that firms are expected to submit local content plans, includ-
ing the use of Kenyan contractors and staff were qualified and available (Hanlin, 
Okemwa and Gregersen, 2019).
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