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Abstract: The 2030 Agenda for Sustainable Development and the Sustainable Development Goals
(SDGs), the Paris Agreement, and a number of important agreements call on the United Nations (UN)
to strengthen a relationship with the private sector to develop and transfer climate technology in
global action on climate change. The Technology Mechanism (TM) is anchored in the UN Framework
Convention on Climate Change as a key enabler for the attainment of the Goals of the Paris Agreement.
The growing interest for collaboration with the private sector sets new ambitions for the UN Climate
Technology Centre and Network (CTCN). The active engagement of the private sector is critical
for successful technology transfer and successful innovation. This paper reviews and analyses
the role of the private sector in facilitating technology transfer in CTCN’s Technical Assistance.
Furthermore, the shared interest for partnership between the CTCN and the private sector was
evaluated by analysing in-depths interviews with major CTCN stakeholders. Based upon this
analysis, several recommendations are made on how to enhance public–private partnerships in order
to strengthen private sector participation in climate technology transfer activities with a special focus
on technology–push and market–pull innovation.

Keywords: private sector; technology transfer; innovation; public–private partnership; technology–
push; market–pull

1. Introduction

To achieve an effective, long-term global response to climate change and to promote
sustainable development, technology innovation is becoming more critical in delivering
environmentally and socially sound, cost-effective, and better-performing climate technolo-
gies at a larger and more widespread scale [1]. The Climate Technology Centre and Network
(CTCN) was established as part of the Technology Mechanism (TM) (the United Nations
Framework Convention on Climate Change (UNFCCC) Technology Mechanism consists of
two bodies: Technology Executive Committee (TEC) and the Climate Technology Centre
and Network (CTCN)) in 2013 to address these issues with technology under the United
Nations Framework Convention on Climate Change (UNFCCC) governance [2]. With the
mission to connect developing countries to climate technology solutions, knowledge, and
financing, more than 320 technology transfers are underway in more than 100 countries in
various sectors.

While it is undeniable that the public sector still plays a key role in developing and
supporting markets for climate technologies, there is a growing interest and commitment
from the private sector to collaborate with different partners in promoting early deployment
to create new markets through technology provision, financial support, and regulations to
overcome particular barriers to deployment. The Hudson Institute confirms that private
financial flows from all donor countries to aid-recipient countries account for 85% of
their economic engagement with developing countries, whereas government (public) aid
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represents only 15% of the total engagement, the reverse of some 40 years ago [3]. Moreover,
92% of renewable energy financing is coming from the private sector [4], and recent research
also shows climate technology investments far outpace, at five times, those of venture
capital (VC) market rate from 2013 to 2019 [5]. New, innovative climate technologies
are constantly being introduced to offset the impact of everyday activities, which causes
climate change to turn into big business and the private sectors are taking notice.

This is the reason why a number of agreements including the 2030 Agenda for Sus-
tainable Development and the Sustainable Development Goals (SDGs), and the Paris
Agreement recognise and call on the UN to cultivate a strengthened relationship with the
private sector. By providing its three core services of Technical Assistance, knowledge
sharing, and collaboration, the CTCN matches national officials from developing coun-
tries with technology experts and financiers from its network. The analysis of the value
proposition for the private sector undertaken as part of this study showed that, as of now,
similar organisations in the market do not offer the exact services as the CTCN for private
companies. They only offer the possibility for networking, learning, or technical assistance,
but not the full package, thus putting CTCN in a niche position.

Thus, in this paper, in order to map the private network members’ interest and
participation in the CTCN’s activities, we primarily identified various roles of the private
sector as implementor, incubator, and investor in different stages of climate technology
transfer especially during the CTCN Technical Assistance, based on a staged innovation
model established in our previous work [6]. In addition, the shared interest for partnership
between the CTCN and the private sector was evaluated as our secondary research by
analysing in-depth interviews with current and potential network members, in addition to
other partners successfully working with the private sector like the United States Agency
for International Development (USAID). Based on the research methods of mapping and
interviews, recommendations for enhanced public–private partnership (PPP) are proposed
for climate technology transfer innovation by tailoring each role of the private sector in
technology–push and market–pull innovation.

2. Theoretical Backgrounds
2.1. Technology–Push versus Market–Pull Innovation

Successful technology transfer involves the development of new technologies and
their introduction into the marketplace through specific products as part of the overall
technology development and transfer processes. Thus, technology innovation requires
both ensuring the availability (i.e., supply) of new climate technologies and products
based on these technologies, and creating and sustaining markets (i.e., demand) for these
products. Furthermore, the front and back ends of the innovation chain are intimately
interrelated in that the kind of design, research, and development carried out to develop
new climate technologies and products are shaped by the markets, i.e., the perceived
needs and preferences of consumers (this is referred to as ‘market–pull’); on the other
side, the availability of new technologies also shapes markets by changing the economics
of the market or by offering new and attractive options to consumers (referred to as
‘technology–push’) [7].

From a public-policy perspective, the main tools available to the government for
technology–push are direct research and development (R&D) funding for various R&D
performers (universities, government research laboratories, and firms), in addition to
tax incentives to promote R&D. On the market–pull side, the main policy instruments
are government procurement to create or support a market for a particular technology,
regulations, and standards, and tax incentives/subsidies to influence consumers’ purchas-
ing decisions [8].

2.2. Staged Innovation

The literature is in consensus on the role of academic/research institutions, the govern-
ment, and the private sector—the three elements also referred to as the ‘Triple Helix’—in
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stimulating innovative activities [9]. From the technology innovation point of view, climate
technology transfer can take place when the innovative findings from research conducted by
academic and research institutions, or technology-based companies (technology providers)
are transferred to local proponents, including the private sectors like small and medium
enterprises (SMEs), consulting firms, venture capitalists, etc. within developing countries
(technology users). As a matchmaker between the technology providers and users, the
CTCN has delivered various types of Technical Assistance projects in response to the
requests from the developing countries, and many different actors are involved in the dif-
ferent types of Technical Assistance activities based on the interaction within the innovative
Triple Helix. In our previous study [6], we divided the CTCN Technical Assistance into
three stages to consider innovative activities within the CTCN networks: the first stage
of technology outsourcing, the second stage of technology demonstration, and the third
stage of technology diffusion. By using our previous staged innovation model, in this
study, we could identify each role of a targeted player, i.e., private sector among various
stakeholders at each stage of some of our empirical Technical Assistance data (Table 1) and
design partnerships strategically for the private sector to boost its different role in each
stage of climate technology transfer and innovation. These six examples were cautiously
selected by the CTCN Technical Assistance specialists among the projects completed by
27 private network members from all the previous Technical Assistance cases (214 as of
December 2020).

Table 1. Technical Assistance examples implemented by network members from the private sector.

Stage Title of Technical Assistance Country Private Member

First, Technology
outsourcing

Solomon Water and Energy Efficiency and Self-Generation Plan Solomon Islands PwC Price Water House India

Saline water purification for households and low-cost durable
housing technology for coastal areas of Bangladesh Bangladesh Glory and Tech

Second, Technology
demonstration

Support for e-mobility transition in Jakarta Indonesia Cadmus Group LLC

Pilot demonstration of Energy Service Company (ESCO) model
for greenhouse gases emission reduction in the cement sector Viet Nam Econoler

Third, Technology
diffusion

Substantial GHG emissions reduction in the cement industry
by using waste heat recovery combined with mineral carbon

capture and utilization
South Africa Taiheiyo Cement Corporation

Incubating Climate Technologies in Small and Medium
Enterprises in Chile Chile Carbon Trust

3. Results
3.1. Role of the Private Sector in the CTCN Technical Assistance
3.1.1. Role as Implementor during the First Stage of Technology Outsourcing

As the first Technical Assistance example for the first stage of climate technology
in Table 1, one of the private sector network members, PWC Ltd. undertook the assign-
ment to provide Technical Assistance for the ‘Solomon water for energy efficiency and
self-generation plan’ [10]. To reduce the reliance of Solomon water on fossil fuel for energy
requirements, a final consolidated feasibility report on possible measures for energy effi-
ciency (EE) and self-generation options (SGO) was prepared by employing the field data
collection from pump station activities with energy monitoring systems, implemented by
the private company. Through the Technical Assistance implementation, some quantitative
data showed that lifetime energy saving identified was 4670 MWh of electricity and also the
estimated emission reduction over the lifetime of the suggested EE and SGO improvements
was 3260 tCO2-e and 4710 tCO2-e, respectively. The percentile of energy-saving and GHG
emission reduction after the Technical Assistance implementation is shown in Figure 1.
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Figure 1. Energy-saving, greenhouse gas (GHG) emission reduction, and monetary saving of Solomon
water pumps.

Bangladesh, one of the most vulnerable countries to climate change, submitted a
request to CTCN for Technical Assistance in designing and delivering ‘saline water pu-
rification for households and low-cost durable housing technology for coastal areas’ [11].
This project was conducted by a consortium of government-funded research institutions
of Green Technology Centre-Korea, Korea Institute of Civil Engineering and Building
Technology, and the private company of Glory and Tech. Throughout this cooperation,
new fabrication methods such as aerated bricks using fly ash, a mixture block of rice straw
(cellulose) with soil, and vacuum extrusion panel etc. were outsourced from the pubic
private consortium as innovative technologies for housings of the southern coastal area
of Bangladesh.

According to the findings from the above Technical Assistance examples based on
the staged innovation model [6], during the first stage of technology transfer, most of the
requests from technology users in developing countries (country-driven) were found to
involve open networking with the private sectors as external technology providers, in
order to facilitate new technology from outside into the process. Therefore, this role of
the private sector network member in outsourcing technology during the CTCN Technical
Assistance activities can be identified as a ‘technology implementor’ [12].

3.1.2. Role as Incubator during the Second Stage of Technology Demonstration

The Technical Assistance example of ‘support for e-mobility transition in Jakarta’
is developing an investment plan for introducing e-mobility in public and government
vehicles [13]. The private consulting firm Cadmus Group will deliver upscaling solutions
of e-mobility such as emission reduction, urban resiliency improvement, and new green
business opportunities on the basis of local contexts, policy requirements, and practical
actions for full scale-up through close collaboration with the Indonesian government.
Through this Technical Assistance implementation, it is estimated that fully renewable
energy-powered electric buses can reduce 2680 CO2-e grams per mile over diesel-based
buses and 2364 CO2-e grams per miles over gas-based buses.

Moreover, another CTCN private network member, a consulting firm Econoler, plays
a role as an incubator to provide quality energy efficiency, GHG emissions reduction,
and renewable energy professional services while respecting sustainable development
principles in Vietnam. The Technical Assistance (pilot demonstration of energy savings
company model for GHG mission reduction in the cement sector in Vietnam) is currently
under implementation to develop an energy savings business model for the highly energy-
intensive Vietnam cement production companies [14].

From the Technical Assistance examples of the second stage for technology demon-
stration, we observed that the private network companies like consultant firms, technology-
based SMEs, start-ups, venture capitalists, angel investors, etc. are willing to play a role
as ‘technology incubators’ for scaling up, demonstration, and strategical development of
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business model from the pre-existing technologies [15]. In general, this can be done by
various collaborations such as strategic alliances among the public (governments, research
institutions), private (business), and academic (university professionals) partnerships,
depending on their respective roles and shared interests.

3.1.3. Role as Investor during the Third Stage of Technology Diffusion

In order to achieve the national goal of ‘reducing emissions by 34% from the 1990 level
by 2020’, the Association of Cementitious Material Producers (ACMP), the industry body
for the cement sector in South Africa, has been working to scale up innovative low carbon
technologies for further reducing GHG emissions. Hence, the government in South Africa
requested the CTCN for assistance in conducting a feasibility study for ‘substantial GHG
emissions reduction in the cement industry by using waste heat recovery combined with
mineral carbon capture and utilization’ [16]. The association of the private sector, Taiheiyo
Cement Corporation, played a role in scaling up the existing low carbon technologies
such as waste heat recovery (WHR) and mineral carbon capture and utilization (MCC&U)
technology to a commercial level. Hybrid low carbon technology using well-established
WHR technology powered by recovering energy from CO2-rich exhaust gases has been
widely deployed with 30% energy reduction in the cement industry of South Africa, as
described in Figure 2.

Furthermore, the Technical Assistance includes assessing the cost efficiency of the
technologies and marketability of recycled by-products from concrete wastes and designing
a business plan for the project implementation in South Africa. In order to convince
financiers or any risk-takers to scale up the project to the commercial level, innovative
technologies such as WHR and MCC&U need a demonstration step. Thus, this Technical
Assistance covered exploring different options for financing the bench-scale and pilot-scale
plants, e.g., South Africa Government Investment Incentives from R&D to commercial-scale
plants, financial assistance, and subsidies for the construction of a mobile bench-scale plant,
or a mixture of traditional loan-equity finance together with various incentives provided
by the government and international organisations.
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Figure 2. GHG reduction using hybrid low carbon technology comprising waste heat recovery and
mineral carbon capture and utilization technology.

In Chile, the Technical Assistance for ‘incubating Climate Technologies in Small and
Medium Enterprises in Chile’ was implemented by a private company Carbon Trust [17].
Private sector organisations including 31 local SMEs in the agri-food sector were engaged
throughout the assistance in order to understand the local context better, validate findings,
and share project results. This project was also supported by various financial assistance
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schemes provided by the Green Investment Bank, a facility to invest in green tech in the
country, and international organisations, such as the Green Climate Fund (GCF). GCF
is the financing arm of the UNFCCC fostering climate finance investment, including
private investment.

During the third stage of technology diffusion, it is common that private companies try
to play a role as ‘investors’ through collaboration with other public or private funding enti-
ties, which is known as ‘blended finance’ [18]. The output of CTCN’s Technical Assistance
support can be easily transformative by allocating external private funding resources based
on the learning from the feedback of customers and the broader society, e.g., economic
sectors, municipalities, and national governments, led by market–pull innovation [19].

3.2. Shared Interest between the CTCN and the Private Sector

A key component of the CTCN is its network, consisting of a variety of climate
technology experts and institutions that can engage in the CTCN’s activities to deliver
climate solutions at the requests of developing countries, using their technical knowledge
and expertise. As of January 2021, 624 organisations from more than 90 countries participate
in the CTCN network. Figure 3 shows the distribution of the current CTCN’s network
members by type of institution.
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ogy Centre and Network (CTCN) information).

Here, we can observe that almost half of the CTCN network members (49.5%) are from
the private sector, mainly SMEs, followed by research and academic institutions (20.7%),
and other organisations. It is noticeable that there is a growing interest for the private
companies to join as key CTCN network members; however, their participation in the
CTCN projects is currently low. According to our internal analysis [20], only 27 members
among 304 private network members, participated in Technical Assistance projects, mostly
focusing on the latter stages of the technology transfer cycle, such as piloting and deploy-
ment of technologies in local conditions or market creation. This signifies the necessity of
a market-oriented strategy innovation considering the different roles and interests of the
private sector.

In order to investigate private sector interest to collaborate with the CTCN and how
we can facilitate the partnership further, we conducted in-depth interviews, with major
stakeholders including current and potential network members from the private sector, in
addition to some government representatives. Key questions for the interviewees were (1)
main reasons to join the CTCN in terms of roles of interests of the private sector, (2) key
success factors (impacts or main lessons) in collaborating with the CTCN, (3) main enablers
and barriers for engaging the network, and (4) recommendations/advice for the CTCN.
The interviewees and their answers are summarised as keywords in Table 2. According
to the interviews, the network members joined the CTCN with the following reasons: (1)
possibility to apply for the CTCN Technical Assistance projects (75% of the respondents),
(2) collaborative opportunities with other network members (61%), (3) learning from
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and exchanging knowledge with other members (48%), (4) building relationships with
the government focal points (43%), and (5) seeking business opportunities to enter new
markets (41%).

Table 2. In-depth interview with the CTCN stakeholders.

CTCN Stakeholders Answers in Keywords

Current CTCN
Network member

Kenyan Climate Innovation
Centre, Kenya

Technology transfer (technical assistance and financial assistance); lack of knowledge; lack of
financing; continuity and long-term engagement; innovation; qualitative and quantitative
success factors; lack of internal structure and corporate governance among SMEs; some
hesitation to share detailed information from private sector

Econoler, Canada

Promote know-how in climate-smart technologies; CTCN network; consultancy assignments;
return on investment; time, money and effort. Access to tenders; community of practice;
expanding climate change portfolio to other geographies; business development opportunity
not clear

Ramboll, Denmark
Access to tenders; community of practice; expanding climate change portfolio to other
geographies; business development opportunity not clear; difficult to devote pro-bono time;
webinars; trainings; no risks; collaboration; reputation

Solvatten, Sweden Network for knowledge and contacts; opportunities for procurement and tenders; need for
internal capacity; innovation; result based impact

Potential
Network member

Adarsh Polymer, Kenya Learn technologies; sharing knowledge; help others; achieve more; network; engagement;
common objectives

European Energy, Denmark Prioritised access to a specific country/market; network and/or understanding of the
market/country; engagement; facilitation; network; funding of projects unclear; limited risk

Exotic EPZ, Kenya Identification of the right technologies; innovation; private sector is very result oriented;
network; engagement; mentorship and training; create value; create impact; time invested

NIBE Energy Systems,
Sweden

Possibilities for new markets; matchmaker; network; new contacts; information about
political environment; local presence in the country; how much information to share

Government
representative

United States Agency for
International Development
(USAID)

Co-creation mutually beneficial achievements to collaboration; private sector might have
some solutions that they want to propose; private sector as potential co-founders of
solutions; forms of acquisition and assistance; monitoring, evaluation and learning;
alignment between the private sector’s interest and the agency’s initiatives; principles of
co-creation are networking, engagement and developing shared solutions

Ministry of Science and ICT,
Republic of Korea

Increase their income; establish and enhance a network for business development and
technology diffusion with the government of South Korea and developing countries;
innovation; different partners around the world; CTCN as a trusted partner that ensures
developing a higher quality pipeline and provides access to different partners; potential for
scale up

Moreover, the interviews enabled us to identify the mutual interests of the CTCN
and the private sector, as presented in Table 3. The findings from the interviews indicate
that there is a need to combine the role of the private sector as implementor within the
CTCN network and the development of new markets as incubator or investor to fulfil the
common goals of the two parties that form the partnership for low-carbon and resilient
technology innovation [21].

Table 3. Shared interest for CTCN and the private sector.

CTCN Interest Shared Interest Private Sector Interest

Connect countries to climate
technology solutions Developing existing and new markets Interest and ability to find and

develop new markets

Enhance the network, technical expertise,
operational and project delivery capacity,

scale (multi-country)
Combining resources/partnering Access to network: skills, knowledge,

technical expertise, financial resources

Strengthen cooperation with governments
and donors, the private sector

Public-private policy dialogue focused on
addressing climate change

Reduction of regulatory, political
risks, understanding of business and

other regulations

Encourage innovations Innovation Drive to innovate, compete and
constantly increase efficiency
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4. Discussion

As reported in our previous research [6], it is noted that each percentage of the CTCN
Technical Assistance regarding the three service stages is about 80%, 15%, and 5%, respec-
tively, which means that the CTCN has mainly focused on climate technology outsourcing
at the first stage of technology transfer, rather than on technology demonstration at the
second stage, or on technology diffusion at the third stage. Moreover, most of the previous
CTCN Technical Assistance services implemented by the private network members were
mostly involved in the latter two stages of technology transfer. This indicates that there
is a need for two types of PPP strategies, i.e., (1) a short-term strategy to increase the
engagement of the current network members (private sector as implementor during the
first stage) and (2) a long-term strategy for shifting from technology–push to market–pull
innovation to attract the new members and engage the current ones as incubator or investor
during the second and third stages), as described in Figure 4.
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4.1. The Short-Term Strategy: More Engaged Network Members in the First Staged
Technical Assistance

Since the portion of the first staged Technical Assistance is still significant, it seems
obvious that the CTCN can consider temporarily setting up a strategy for enhancing the
participation of the private sector in this stage as a technology implementor. This directly
satisfies the shared interest of resource combination (Table 2) by technology outsourcing
from the private sector (as implementor) within the CTCN network, denoting ‘technology–
push strategy innovation’. For this purpose, two action plans are on-going by the CTCN—
one is running special innovative activities for ‘dormant’ private network members to
support local small and medium-sized enterprises (SMEs), and the other is the digitalization
of the CTCN Technical Assistance.

Aligned with an innovative trend in other organisations to help developing coun-
tries by establishing climate innovation centres or by running various entrepreneurial
programmes for different stakeholders, the CTCN has started to run a special private
sector innovation programme which focuses on the identification of challenges and specific
solutions for the SMEs, through the SME Technology Clinics [22]. This activity aims to
support the transformation of the national industrial SME markets by helping industrial
SMEs to take up climate technologies by (1) introducing innovative climate technologies
and international climate technology providers, (2) creating linkages to finance, and (3)
building the capacity and awareness of the local industrial SMEs. Therefore, this has
been a good opportunity for the inactive private network members to join in technology
outsourcing as innovative technology implementors for the local SMEs.
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In addition, in 2020, the CTCN also launched the Youth Climate Innovation Labs [23],
aiming to support countries in incentivizing innovation by improving their national sys-
tems of innovation. Two virtual Youth Climate Innovation Labs (one in Africa and one in
Asia-Pacific) took place in November 2020 and December 2020, and they attracted more
than 800 participants from more than 50 countries. It focused on developing solutions
to CTCN partner SMEs identified needs and challenges through youth engagement and
design thinking processes. By participating in these innovative activities as climate technol-
ogy implementors, private network members can transfer their cutting-edge technologies
and skills to the local SMEs within target countries.

Furthermore, for more innovative engagement of the private sector network members
in technology outsourcing for Technical Assistance, it is worthwhile to note that climate
technology solutions can be converged digital technologies, i.e., machine learning, cloud
computing, Internet of Things (IoT), and blockchain technology. These emerging tech-
nologies can enhance information transparency, increase automation, and enable direct
interactions between the private sector network members by creating a trusted information
layer by combining IoT sensors (data collection), machine learning (verification and analy-
sis), and blockchain technology (distribution and execution). Previously, innovative early
warning systems for enhancing climate resilience were developed in Thailand [24] by con-
necting various private digital technologies with software (SW) modelling and associated
climate data. Moreover, these IT-incorporated Technical Assistance results implemented by
the private sector during the first stage, can be transformed during the later second and
third stages into valuable outputs for involving other private-sector network members,
who are seeking new collaboration opportunities with the CTCN.

4.2. Long-Term Strategy: Shifting to Market–Pull Innovation

For a sustainable strategy to integrate more members from the private sector into
CTCN Technical Assistance, it is important to recognise that the private sector always tends
to consider business or market creation for profit sharing [25]. This leads to their dominant
roles as ‘incubators for technology demonstration’ at the second stage, or ‘investors for
market creation’ at the third stage of technology diffusion, rather than as ‘implementors for
technology provision’ at the first stage. Therefore, we can state that technology innovation
should transform steadily from technology–push (first stage) to market–pull (second and
third stages) by raising the Technical Assistance requests for private incubators or investors
from the developing countries, as indicated in Figure 4.

The increase of requests for market–pull innovation is feasible, if it is recognised that
the CTCN follows a ‘two-sided network model’, as described by Stabel and Fjeldstad [26].
This is known as a platform for exchange between two distinct user groups that provide
each other with the benefits of a large network. Figure 5 shows the CTCN’s two-sided
network model.
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In the case of the CTCN, there are technology providers/knowledge owners (network
members, UN organisations, other partners) on one side, and technology/knowledge
seekers (mainly governments interested in climate change, climate technology, etc.) on the
other side. Accordingly, under this circumstance, external values like technology requests
and solutions are smoothly transferred between the service provider and customer, i.e.,
technology providers from the private sector can easily access all requests from technology
seekers (government) by joining the CTCN network. This is known as a country-driven re-
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questing process for the Technical Assistance from the CTCN, implying customer-oriented
open innovation [6]. Therefore, we can state that this two-sided network system is very
operational to effectively customise the requests and solutions that are market-friendly by
creating new linkages and reinforcing or de-linking existing connections.

Within the two-sided networks, CTCN can, therefore, use ‘co-creation’ as a strategy
to facilitate sustainable engagement of the private sector, especially as an incubator or
an investor. Recognizing that co-creation activities are the processes of networking or
collaboration with different stakeholders to achieve the common goals from the shared
interests, the CTCN can employ the co-creation strategy as a sustainable method in es-
tablishing a robust partnership with the private sector. It can also foster innovation and
this time-bounded process will drive mutually beneficial achievements to collaboration,
according to our interview with the USAID.

As a good example of co-creation for sustainable engagement of the private sector, the
CTCN can upgrade the previous SMEs programme to a five-year co-creation programme
with three phases. Figure 6 shows the proposed co-creation process of the upgraded
SMEs programme. In Figure 6, first, both the private sector as implementors and SME
partners from developing countries are invited to co-creation workshops, facilitated by the
two-sided network system of the CTCN. During the workshops, various private network
members ‘incubate’ a scope of work together to find the most needed Technical Assistance
requests and solutions for SMEs, on the basis of the shared interests (capacity building, pilot
product, business model, regulations, market entry, etc.). The last step is co-investment for
new market creation, where the private sector acts as an investor. Through this co-creation
process, private partners, especially as incubators or investors, could develop Technical
Assistance projects successfully aligned with joint objectives, and the SMEs could learn a
lot on the way as well as expand their networks.
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Second, communication is a key tool for engaging the private members in the CTCN
technology diffusion activities during the third staged Technical Assistance [27]. The CTCN
has been facilitating regular dialogues among different stakeholders and the sharing of
good practices and climate-smart technologies through the existing on-line knowledge
information sharing platform (www.ctc-n.org, accessed on 1 January 2021). The CTCN
platform has thousands of different information resources from a broad array of interna-
tional sources (publications, case studies, tools, national climate plans and policies, climate
technology and product descriptions, webinars, etc.). Moreover, enhanced IT connectivity
to the CTCN platform is obviously a motivational driver to keep the current members
engaged and encourage new ones to seek collaborative works with the CTCN for boosting
market–pull innovation. Further research on the digitalization of the CTCN as a demon-
stration of using the technology framework under the UNFCCC will be elaborated in a
future publication.

To summarise, the suggested short-term and long-term PPP strategies and their
related activities could strengthen the partnerships and enhance climate technology transfer
innovation, depending on various roles of the private sector during the three stages of the
CTCN Technical Assistances, as indicated in Figure 7.

www.ctc-n.org
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5. Conclusions

In this paper, the various roles of the private sector during climate technology de-
velopment and transfer processes were successfully identified by analysing the previous
Technical Assistances implemented by the private network members on the basis of staged
innovation. Each role as technology implementor, incubator for technology scale-up and
demonstration, and investor to diffuse the technology into the market was clearly revealed
in each stage of technology outsourcing, technology demonstration, and technology dif-
fusion during various CTCN Technical Assistance activities, respectively. Furthermore,
we evaluated the shared interest for the partnership between the CTCN and the private
sector through in-depth interviews with major stakeholders including current and potential
network members from the private sector, in addition to some government representatives.
This implies a need to combine the role of the private sector as implementors within the
CTCN network and the development of new markets as incubators or investors to fulfil the
common goals of the CTCN and the private sectors. Based on this analysis, we proposed
two types of PPPs. Firstly, short-term PPPs and related activities were introduced to en-
hance the participation of the private sector as implementors in the technology outsourcing
CTCN Technical Assistance activities. Then, long-term and corresponding activities for a
sustainable private partnership were suggested to shift the private sector’s role to incubator
or investor for market–pull innovation.
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