
 

Master thesis in Sustainable Development 2017/10 

Examensarbete i Hållbar utveckling 
 

 

 

 

 

 

 

 

Business models for sustainable 

investments in the context 

of tropical forest restoration 

 

 

Anna Borgersen 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DEPARTMENT OF 

EARTH SCIENCES  

I N S T I T U T I O N E N  F Ö R  

G E O V E T E N S K A P E R  





 

              Master thesis in Sustainable Development 2017/10 

Examensarbete i Hållbar utveckling 
 

 

 

 

 

 

 

 

             

 

Business models for sustainable investments  

in the context of tropical forest restoration 
 

 

 

Anna Borgersen 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Supervisors: Cecilia Mark-Herbert 

& Chris J Kettle 

Evaluator: Anders Roos 



Copyright © Anna Borgersen and the Department of Earth Sciences, Uppsala University Published 

at Department of Earth Sciences, Uppsala University (www.geo.uu.se), Uppsala, 2017 



Table of Contents 
1. Introduction ................................................................................................................................................ 1
1.1. Problem Background ................................................................................................................................ 1	
1.2. Motives for Research ................................................................................................................................ 2	
1.3 Aim and Delimitation ................................................................................................................................ 3	
1.4. Outline ....................................................................................................................................................... 3	
2. Background ................................................................................................................................................ 4
2.1. Deforestation ............................................................................................................................................. 4	
2.2. Tropical Rain Forests ................................................................................................................................ 4	
2.3. Tropical Forest Restorations ..................................................................................................................... 4	
2.3.1. Motives and Triggers for Restoration .................................................................................................... 5	
2.3.2. Restoration ............................................................................................................................................. 6	
2.3.3. Products and Services from Tropical Forest .......................................................................................... 7	
2.3.4. Challenges and Enablers for Restoration ............................................................................................... 8	
3. Methods ....................................................................................................................................................... 9
3.1. Research design ........................................................................................................................................ 9	
3.2. Literature review ....................................................................................................................................... 9	
3.3. Units of Analysis....................................................................................................................................... 9	
3.4. Data Collection ....................................................................................................................................... 10	
3.4.1. Semi-structured interviews .................................................................................................................. 10	
3.5. Data Analysis .......................................................................................................................................... 11	
3.6. Quality Assurance ................................................................................................................................... 11	
4. Theory ....................................................................................................................................................... 12
4.1. Triple Bottom Line ................................................................................................................................. 12	
4.2. Business Models ..................................................................................................................................... 13	
4.2.1. Business Models Components ............................................................................................................. 16	
4.3. Sustainable Business Model ................................................................................................................... 16	
4.4. Conceptual Framework ........................................................................................................................... 18	
5. Empirical Background ............................................................................................................................ 19
5.1. InIkea Project .......................................................................................................................................... 19	
5.1.1. Background .......................................................................................................................................... 19	
5.1.2. Challenges and Enablers ...................................................................................................................... 20	
5.2. FCFR Project .......................................................................................................................................... 21	
5.2.1. Background .......................................................................................................................................... 21	
5.2.2. Challenges and Enablers ...................................................................................................................... 23	
5.3. Sustain Project ........................................................................................................................................ 23	
5.3.1. Background .......................................................................................................................................... 23	
5.3.2. Challenges and Enablers ...................................................................................................................... 24	
5.4. Sustainable Investment Perspective ........................................................................................................ 25	
6. Analysis ..................................................................................................................................................... 27
6.1. Tropical Forest Restoration and TBL ..................................................................................................... 27	
6.2. The Projects and TBL ............................................................................................................................. 27	
6.3. Business Model Application ................................................................................................................... 28	
6.3.1. InIkea ................................................................................................................................................... 28	
6.3.2. FCFR .................................................................................................................................................... 28	
6.3.3. Sustain .................................................................................................................................................. 30	
7. Discussion ................................................................................................................................................. 31
7.1. Investments barriers ................................................................................................................................ 31	
7.2. Attractive investment opportunity factors .............................................................................................. 31	
7.3. Critical business model variables for investors ...................................................................................... 32	



 
 

7.4. Business models – a key for investments ............................................................................................... 33	
7.5. Learning Experience and Reflections ..................................................................................................... 34	
8. Conclusions ............................................................................................................................................... 35	
Acknowledgement ........................................................................................................................................ 36	
References ..................................................................................................................................................... 37	
Appendix 1 .................................................................................................................................................... 48	
Appendix 2 .................................................................................................................................................... 49	
 
  



Business models for sustainable investments in the context of 
tropical forest restoration  

ANNA BORGERSEN 

Borgersen, A., 2017: Business models for sustainable investments in the context of tropical forest 
restoration. Master thesis in Sustainable Development at Uppsala University, No. 2017/10, 49 pp, 30 ECTS/hp  

Abstract 
The Tropics continue to provide the most biologically diverse and carbon rich forest in the world, but they are 
being lost at alarming rates. To meet the global climate change targets and the UN sustainable development goals, 
financing is urgently needed to speed up and increase tropical forest restoration. The aim of this thesis is to show 
that sustainable timber and non-timber forest products offer are a viable vehicle for investment in tropical forest 
restoration and to identify the needed incentives and tools to enable sustainable investment. 
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Keywords: Sustainable development, business innovation, forest landscape restoration, sustainable business model, 
sustainable business, triple bottom line 

Anna Borgersen, Department of Earth Sciences, Uppsala University, Villavägen 16, SE- 752 36 Uppsala, Sweden 



Business models for sustainable investments in the context of 
tropical forest restoration 

ANNA BORGERSEN 

Borgersen, A., 2017: Business models for sustainable investments in the context of tropical forest 
restoration. Master thesis in Sustainable Development at Uppsala University, No. 2017/10,  49 pp, 30 ECTS/hp  

Summary 
Increasing tropical forest restorations is urgently needed to save biodiversity, enable regeneration, fight poverty 
and meet the challenges that stand ahead of us. Reforestation does not only provide the most biologically diverse 
and carbon rich forest in the world, it is also a viable vehicle for social and economic development in its wide 
offer of products and services in a long-term perspective. Much land is degraded and could be a potential 
candidate for forest restoration. The aim of this thesis is to show that sustainable timber and non-timber forest 
products offer are a viable vehicle for investment in tropical forest restoration and to identify the needed 
incentives and tools to enable sustainable investment. 

An upcoming trend can be seen using business models as a tool for sustainability in the way it can help change a 
business value offer and the importance of information technology for networking and visualising. Business 
models are mentioned in connection to different restoration projects but they are not fully designed. A business 
model can also be a useful tool to expand the value offer and build structure for management and maintenance. 
Using a business model for tropical forest restoration projects could certainly be an enabling factor to attract 
sustainable investments.  

Some critical variables need to be solved or handled to increase the success of projects and financing for tropical 
forest restoration like land tenure system, clarifications of policies and regulations, infrastructure, knowledge 
sharing, local participation and availability of tools and methods. Other crucial aspects are management and 
monitoring. 

Using a business model for tropical forest restoration projects, which in most cases are not defined as businesses, is 
an innovative approach and an agent of needed radical change. A business model is a crucial strategic management 
tool to enable success of tropical forest restorations. The core logic of the business model can offer equitable 
customer value and the fulfillment of new types of needs. Merging economic development and forest restoration is 
a powerful tool for innovation. The critical variables for financing are management, monitoring, operational 
efficiency, political incentives and regulations, stakeholder involvement, community benefits, transparency and 
information communication technology. 

Keywords: Sustainable development, business innovation, forest landscape restoration, sustainable business model, 
sustainable business, triple bottom line 

Anna Borgersen, Department of Earth Sciences, Uppsala University, Villavägen 16, SE- 752 36 Uppsala, Sweden 



1 

1. Introduction
This chapter presents the problem background with regards to tropical forest restoration, motives for 
research, aim and delimitation. 

1.1. Problem Background 
We live in a world where planetary boundaries are being exceeded leading to global warming and climate 
change (IPCC, 2016). The interrelated challenges of systemic degradation of ecosystems, social 
inequalities, financial instability and emerging resource constraints are redefining the overall conditions for 
business in the twenty-first century (Rockström et al., 2009). The Tropics continue to provide the most 
biologically diverse and carbon rich forest in the world, but they are being lost at alarming rates. The United 
Nations’ Food and Agriculture Organization states that overall tropical deforestation rates this decade are 
8.5 percent higher than during the 1990s (FAO, 2009). “We are losing upwards of 80,000 acres of tropical 
rainforest daily, and significantly degrading another 80,000 acres every day on top of that due to 
commercial logging, agriculture, cattle ranching, dam-building and mining, but also due to subsistence 
agriculture and collection of fuel wood” (FAO / Scientific American, 2009). 

Global political interest in restoring degraded forest in the tropics is huge (Lamb, 2011, Chomitz, 2007). 
The UNDP states that to meet the global climate change targets we need a greater focus on forests and their 
guardians (UNDP, 2016). By protecting and restoring the immense forests of Africa, Asia and Latin 
America could provide the needed time to develop new technologies to replace fossil fuels (UNDP, 2016). 
Providing financial incentives to key actors to protect and restore forest landscapes is central to sustainable 
development (Chomitz, 2007). Currently there are few financing schemes for tropical forest restorations. 
Financing mechanisms which bring money in at the ground to finance restoration, seed supply, planting, 
maintenance and ultimately to ensure long-term viability of restored tropical forest. Trees as foundation 
species are fundamental for global resilience and ecosystem services and for local and regional actors to 
maintain forests often requires financial incentives.  

Business investment is one important option for financing tropical forest restoration, but needs to be 
conducted within a sustainable framework if restoration is to meet over-arching political objectives, such as 
climate change mitigation, poverty alleviation, food security and biodiversity conservation. The challenges 
for investment are many; the long-term perspective, mostly more than 20 years ahead, corruption and 
transparency, the restrictions and regulation for what a company can do for example when pension funds are 
to be invested, the land tenure and concession rights, the engagement of the people and the political aims. 

If the business world is to be effectively engaged in tropical forest restoration, then establishing a dialogue 
among the multiple stakeholders is essential. To this end, exploring how business models can be developed 
and implemented to support and incentivise tropical forest restoration projects, offers one important tool. 
Developing realistic models for investment will be essential if investment is to be attractive for profit based 
institutions. Business have made a statement and defined a green growth agenda (OECD, 2011). 

Politics alone can’t change business and therefore tools are needed to help businesses “even with this 
increased emphasis on sustainable practices, there is still widespread skepticism that companies have the 
tools to understand how to shape efforts effectively” (Maltz et al., 2016, p 1). This could be for any type of 
business that wants to move towards a more sustainable business development. In a survey done by 
Globescan statistics show that governments have not managed to live up to the need to reduce 
environmental impact and deforestation nor to increase reforestation. The survey also shows that companies 
are willing to take more responsibility and see it as a necessity for long term survival (Globescan, 2015). 
This highlights the need for interdisciplinary research which bridges the business, forestry and scientific 
community.  

There is increased recognition of the vital role business has for planetary sustainability (Wells, 2013, p 229). 
This is also brought up by Elkington and Hart that substantial and enduring beneficial change may be 
realised through the radical re-design of the prevailing business models (Elkington, 2002, p 9, Hart 1997, p 
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75). Today, company leaders are beginning to realise that the source of sustainable competitive advantage, 
driven by new consumer demand, is changing from an excellent product, process or service innovation 
performance to having a more holistic, sustainable business model, which includes both intra-firm activities 
as well as collaboration and networking capabilities (Lindgren, 2011, p 41). Customers don’t just want 
products; they want solutions to their perceived needs (Teece, 2010, p 175). Technological innovation 
alone cannot solve our challenges (Wells, 2013). It is not only humanity that are facing the challenges of 
sustainability so does business which demands new types of business models (Wilkinson et al., 2010,). 
Business is a bridge between production and consumption and is there for an important actor for change 
towards a more sustainable world (Wells, 2014). 
 
A sustainable business model for tropical forest restorations is urgently needed if planetary resilience is to 
be achieved. Innovating new types of business model can be profitable both from a sustainability point but 
also from a company perspective. Innovating new business model is crucial where fundamental changes in 
organisations and business design are initiated (Kaul et al., 2008, p 212). Maltz also describe the importance 
of business models and especially sustainable business models. Developing sustainable business models 
incorporating effects on people, profit, and planet is becoming an increasingly important strategic issue 
(Maltz et al., 2016, p 1). The new types of business models are assumed to include the environmental, social 
and economic value creation dimensions. 
 

1.2. Motives for Research 
Historically, and as shown by Wirtz et al., sustainability has not been an explicit and major field of interest 
in the research and practice of business models (Wirtz et al., 2016, p 47). Entrepreneurs and managers must 
consider the design of business models (Teece, 2010, p 175). An Australian firm called Earth Sanctuaries 
Ltd, listed on the Australian Stock Exchange in May 2000, is one example of a company that by using 
innovative financial mechanisms made conservation their core business. The US$25-million firm buys up 
land and restores native vegetation and wildlife, earning income from tourism, consulting, and wildlife 
sales (Daily et al., 2000).  
 
An increasing interest in sustainability in the discourse on business models seems logical and essential 
taken into consideration that there are more discussions about companies’ responsibilities and impacts on 
society and the environment (Wirtz et al., 2016). Research is needed to integrate business and 
sustainability, and to explore how to apply business models to address sustainability. Boons and Lüdeke-
Freund, stated that business model research has so far tended to neglect the integration between business 
model design and sustainability (Boons and Lüdeke-Freund, 2013, p 9). Business models can serve as a 
new unit of discussion and analysis of sustainability initiatives (Lee and Casalegno, 2010). 
 
Business model innovation for sustainability seeks to extend the delivery of positive value to all 
stakeholders. Many tools have been developed to assist in eco-design of products, and more generic 
business modelling tools have been identified. However, few tools have been shown to assist firms in the 
practical design of value propositions for business models for sustainability (Bocken et al., 2013, p 485). 
The design and mangement of sustainable business models is an unsufficiently researched area 
(Boons et al., 2012, p 17). While there is an abundance of literature regarding tropical forest restorations 
and business models separately, very little research if any, has been undertaken to link the two and evaluate 
the feasibility of applying business models on tropical forest restoration, making it an interesting 
investment option.  
 
Financing is urgently needed to increase and speed up tropical reforestation, restore ecosystem and 
biodiversity, combat climate change, increase food security and to improve the livelihood of the poor; this 
urgent need calls for innovative solutions. Successfully restoring an appropriate amount of forest require a 
frameshift in both planning and science (Hall, 2017, p 456). Using a business model for tropical forest 
restoration projects, which in most cases are not defined as businesses, could be an innovative approach in 
research and an agent of change, ultimately towards sustainability.  
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1.3 Aim and Delimitation 
The aim of this thesis is to show that sustainable timber and non-timber forest products offer a viable 
vehicle for investment in tropical forest restoration and to identify incentives and tools to enable 
sustainable investment. This will be done by empirically exploring how business models can be a tool for 
incentivising and mobilising sustainable investments for tropical forest restoration. The TBL framework, 
accounting for environment, social and economic impacts, business model and the sustainable investment 
process will build the base of analysis for this research, described more in details in the theory chapter. 
 
To meet the aims the research question formulated is: Could business models, if applied to tropical forest 
restoration, be a key for investments?  
 
This question then raises some additional points to support the focus: 

• What are the barriers to investments in tropical forest restoration? 
• When can tropical restoration be an attractive investment opportunity? 
• What are the critical variables necessary to provide a robust business model that attracts investors?  

 
The research focuses on three on-going tropical forest restoration projects, the InIkea (Borneo, Malaysia), 
FCFR (Freshwater Creek Forest Reserve, Belize) and Sustain (Peru) project. It explores the idea that 
tropical forest restorations with the support of a business model could be interesting for investment. The 
study evaluates and explores feasible business models for incentivising sustainable investments for tropical 
forest restoration.  
 
For the theoretical part of this research a conceptual framework is used. The framework includes two 
components, the Triple Bottom Line (TBL) framework and business models. This conceptual framework is 
used for the analysis.  
 

1.4. Outline 
The structure used is illustrated below. The main chapters are numbered in the order they will be presented, 
illustrated in yellow. Connected to each chapter the main part of each chapter is shown in green. The 
connections between the different part are illustrated with arrows. 
 

 
 
Figure 1. The figure illustrates the structure and content of this report and its connections.  
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2. Background 
Current and future generations are faced with a complex challenge of how to ensure the well-being and 
accommodation of 7.4 billion people today and an estimated 1 billion more in the next 13 years without 
further depleting the base of life itself – our land and forests (IUCN, 2017). 
 
This chapter is presenting the research done on tropical forest restoration and its motives, necessity and 
usefulness to give a deeper insight in the subject. 
 

2.1. Deforestation 
Deforestation has effects on global biodiversity and ecological processes. There are several reasons for 
deforestation. Many tropical forest areas have been transformed due to agricultural use, poor logging, 
gathering, hunting; failure to enforce regulations and corruption are other reasons for deforestation. Some 
forests have been sustainably logged but are left as island of forest disconnected from one another. Logging 
has made some people rich but left the land depleted for the local inhabitants (Lamb 2011, p V, 66). 26-49 
% of cleared land was just used temporarily and about 350 million hectares of the degraded land are now 
abandoned and could be candidates for reforestation (Rudel et al., 2005). Deforestation is one contributing 
reason for climate change (Cohen et al., 2009). Based on projected tree densities, an estimation was done 
that over 15 billion trees are cut down each year, and the global number of trees has fallen by 
approximately 46% since the start of human civilization (Crowther et al., 2016, p 205). 
 

2.2. Tropical Rain Forests 
The world’s tropical rainforests, which occupy no more than 7% of the Earth’s land mass, sequester within 
them about 40% of all carbon that is not held in the oceans. They are home to a large part of global 
biodiversity, with perhaps as many as half of the world’s total species found nowhere else. In addition, they 
play a key role in the Earth’s atmospheric circulation and in the determination of climate, including 
precipitation, at a local and regional scale (Stork et al., 2009).  
 
Tropical rainforests are very humid places, receiving heavy rainfall either seasonally or throughout the 
year. They are close to the equator and get lots of sunlight and warmth. Temperatures are uniformly high - 
between 20 and 35°C. They usually receive more than 200 cm rainfall per year (Park, 1992, Stork et al., 
WWF). Moist tropical rainforests cover approximately 6– 7% of the global surface and occur in a band 
about 15– 20 ° either side of the equator. Tropical forests vary in composition, structure, function and 
productivity and offer a variety of species, ecosystem services and products (FAO, 2013). The world’s 
largest tropical rainforests are in South America, Africa and Southeast Asia and cover less than 6% of 
Earth’s land surface but produce 40% of Earth’s oxygen (YPTE, 2016).  
 
There are different types of tropical rain forests which offer a variety of landscapes, species and feasible 
products and services: The Non-seasonal lowland, seasonal, montane, freshwater swamp, heath, peat 
swamp tropical forests, mangroves, limestone, inselberg and tepius (Ghazoul and Shiel, 2010).  
 

2.3. Tropical Forest Restorations 
Forest landscape restoration is defined as a process that aims to regain ecological integrity and enhance 
human well-being in deforested or degraded forest landscapes and should have a purpose and a strategy 
(Maginnis and Jackson, 2007, p 166). 
 
The restoration of degraded and low performance landscapes opens possibilities for different actors to 
increase the global resource base for future food production and gods in a more sustainable way and to 
prevent deforestation to move towards the zero-net deforestation (ZND) target of no overall loss to forest 
area and forest quality by 2020 (IUCN, 2017). Sustainable land use and restoration can lead to outstanding 
financial and economic benefits (Vergara et al., 2016). The challenge however is to predict future market 
needs (Lamb, 2011). 
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2.3.1. Motives and Triggers for Restoration  
If the rate of degradation does not slow down or decrease, the environmental, social and economic 
problems will probably worsen (Lamb, 2011). Certain aspects contribute to a willingness to embrace 
reforestation such as the recent environmental awareness of a rising middle class, new markets for 
forest products and ecosystem services, and climate change (Whiteman and Jonsson, 2009).  
 
Merging economic development and forest restoration and the creation of markets potential drivers 
could be a powerful tool to create incentives for innovation (Rudel et al., 2005). Diversity in planting 
species and product offer, flexible, adaptable and resilient systems, networks, innovation, tools and 
methods, long-term planning, governance and structure, knowledge, result-oriented and long lasting 
natural resource management are the crucial aspects to enable reforestation (Lamb, 2011). In general, 
higher gains are calculated from restoration of severely degraded wet lands (Vergara et al., 2016).   
 
The IUCN states that the scope of livestock and agriculture is too narrow and that more focus is needed on 
nature-based solutions such as forest landscape restoration – which are key in building and maintaining the 
sustainable and resilient food systems and ecosystem services on which agricultural and livestock 
production relies. 75 % of the world’s available fresh water is supplied by forested watersheds and 
wetlands used by households, agricultural and the industry. Forests contribute to increased rainfall through 
evapotranspiration, protect habitats, control erosion and flooding and stabilise the land (IUCN, October 
2016). 
 

 
 
Image 1, 2 and 3. The images are taken by the Sustain project team, Jensen and Kettle, 2016, and shows 
forest in Peru. 
 
Just conserving forest is not enough since land also needs to be used. Tropical forests are economically 
valuable; they deliver 1400 timber species, 1100 medicinal plants, 170 rattan, 390 edible nuts or fruits and 
much more (Jansen et al., 1991). Tropical forests store 25 % of all carbon in terrestrial biosphere (Bonan, 
2008). Since 2.3 million hectares of land is abandoned every year due to degradation it could be strategic to 
focus on these areas of land for restoration (Rudel et al., 2005). Finding a balance between conservation 
and production could go hand in hand with finding a way to meet financial needs (Lamb 2011, p 440). 
 
Tropical forests have high productivity, energy efficiency and ecological assets. The mean net primary 
productivity in tropical rainforests is around 2,500 tons per km 2 per year, compared with around 700 tons 
per km 2 per year for boreal forests (Park, 2002). Sustainable land use and restoration can not only lead to 
increased biodiversity but also to financial and economic benefits. An estimated net present value made by 
Vergara et al. amounts to approximately $23 billion over a 50-year period (Vergara et al., 2016). 
 
The triggers or reasons for restoration are not only the economic benefits but also ecological ones. The 
effects of deforestation have led to limited seed dispersal which does not allow for natural regeneration 
(Ghazoul, 2016). There is an urgency to collect seeds and plant before endangered species are lost. 
However, many seeds can’t be saved and stored for later usage (Kettle et al., 2010). Furthermore, due to 
hunting less animals spread seeds especially in Latin America, a problem made worse by forest 
fragmentation where corridors are taken away for animals to move between forest patches (Kettle et al., 
2014). 
 
Reforestation can contribute to ecological, economic and social resilience. Ecological by securing 
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biodiversity, economic by enhancing a variety of goods and services produced by reforestation and a 
variety of markets to sell these to, social by enabling communities to develop a capacity for self-
management and adaptive management (Lamb 2011, p 447). 
 
2.3.2. Restoration 
Simple, mono-cultural, plantation is the most common form of restoration and done by industrial 
companies. Mono-cultural planting does not secure long-term income nor does it increase biodiversity. To 
be sustainable the TBL aspects are needed alongside planning of the restoration so it can give both short 
and long-term income and have a diversity of income sources. There are different types of tropical forest 
restorations; plantations of pulpwood and commodity grade timbers, multi-species plantations of high value 
species, ecological restoration and environmental planting, mono cultural plantations, natural regeneration 
and rehabilitation (Lamb 2011, p 261).  
 
The advantages of mixed culture are increased productivity, improved nutrition standard, resistance to pest 
and diseases and a diversity of products (Forester et al., 2006, Jones et al., 2006, Piotto, 2008). Products 
like different quality high valued timber and NTFP are less vulnerable to price fluctuations and NTFP can 
offer an early cash flow and a higher carbon sequestration factor (Russel et al., 2004). There are different 
approaches to restore a forest, replacing or planting what used to be there might not be the best option: 
restoration can be a change to develop a functionally effective and self-sustaining system but knowledge is 
needed to achieve this. Long-term planning, market uncertainty motivates multi-species planting, and 
market response can help to decide what to plant (Lamb, 2011). 
 
A positive relation is established between forest productivity and commercial value to show the importance 
of tree species richness for supporting high productivity (Liang et al., 2016). Paul et al. argues that high 
productivity doesn’t necessarily show that there are examples where mono culture plantings have a higher 
economic value based on calculation of timber values (Paul et al., 2016). Other values besides timber are 
not accounted for. 
 
The required steps for a restoration projects are planning, preferably with the participation of a 
representative (Sayer et al., 2008), identifying the possibilities, essential competencies, involved 
stakeholders and their interest, set decision structure and priorities, visualise scenarios and consequences 
(physical landscape, biodiversity, watershed protection, commercial value of reforestation and capacity for 
natural generation), clarify tenure system, monitoring and adaptive management (Lamb 2011, p 463). The 
objectives set up for the project should define the base for monitoring and set the KPIs for measuring 
progress (Gilmour, 2007). Possible KPIs are whether the time plan is respected, seedling survival and 
objective reach level. Monitoring can be an incentive for financing (Lamb 2011, p 468). Tools for decision 
support are needed and for monitoring and management (Sayer and Campbell, 2004). When planning for 
reforestation it is important to see where, besides the ecological aspect, the best economic and cultural 
value would be added to the local people and to measure cost versus effectiveness (Lamb, 2011).  
 
One can increase the value and decrease the cost for restoration by carefully choosing the plantation 
species, using high quality seedlings, getting reliable technical advice, diversified plantation, certification, 
having a variety of buyers and making the products available quickly by using roadside markets for 
selling. Another option is to build a marketing cooperation (participatory approach) with other growers, 
establish partnerships and market knowledge (Lamb, 2011, p 388, 423). Partnership could include 
financial and investment support. 
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Image 4, 5, 6, 7 and 8. The images are showing mahogany nursery in Belize, by FCFR project Pascal 
Walther. 
 
To build a more resilient system from a TBL perspective, a wider range of species and methods are 
recommended. A more diversified planting will also open for a wider range of products and services which 
could make the set up less vulnerable to market fluctuations, offer more options and allow for both short 
and long-term planning. Balmford et al., bring up that the restoration areas can contribute to great economic 
development and benefits for local communities and nations (Balmford et al., 2003). A limited number of 
goods and services together with the risks connected with monocultures, such as insect attacks and price 
fluctuation, could make mixed-species plantations more attractive for different stakeholders and offer a 
wider range of ecosystem services (Pretzsch, 2005). A trend noticed is that smallholders move towards 
polyculture and mixed forest planting and big industrial companies to monoculture planting due to 
managing ease but this practice increases the risks (Lamb, 2011). 
 
Another important aspect of reforesting brought up in the literature (which differs from conservation) is 
that if landholders are to benefit from restoration and planting trees, there should be a demand from the 
market for it (Lamb 2011, p vi). It is also pointed out that the ecological possibilities steers what type of 
restoration is possible to achieve, and it is important to create an economic interest to secure restoration and 
sustainable forest management. Restored and protected areas can also boost for example tourism and other 
services. A key to start restoration is the perception of profitability of the restoration and based on this the 
time plan to decide what to plant (Lamb 2011, p 359). 
 
2.3.3. Products and Services from Tropical Forest 
Restoration does not only ensure ecology and future living it can also enable and trigger economic 
activity like seedling collection and seedling, plant nurseries, delivering timber to mills, furniture 
production and transports etc. (Lamb 2011, p 376). Restoration can also open for other business 
opportunities like ecosystem services through watershed protection, improved water quality, carbon 
sequestration, biodiversity conservation also called PES, payment for ecological services (Suyanto et 
al., 2005). 
 
Products and Services that can be retrieved from tropical forests are many, both timber products as well as 
non-timber forest products, NTFP and services. The NTFP are usually more accessible and easier to sell. 
NTFP could be fruits, nuts, resins, bush meat, medicinal plants and building material. Refinement done on 
products usually gives higher incomes (Wollenberg et al., 1998, Mayers, 2006). Forest plantations can 
provide multiple environmental services, including carbon sequestration, recuperation of biodiversity in 
degraded systems, and the protection of soils and watersheds but can also open for other types of services 
like eco-tourism (Parrotta et al., 1997). Payments for Environmental Services (PES) can encourage projects 
that enhance restoration, production, and rural development (Montagnini et al., 2011, p 285).  
 
Table 1. Based on a table by (Vargara et al., 2016, p 5). An example of how ecosystem services can be 
valued as an income. The table shows the average net present value of a program to initiate restoration of 
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Due to budget restrictions in 2014, only a few forest enhancement measures were 
implemented. These were: 
 

x Girdling of competition trees of Mahogany (in about 4 trees) 
x Cutting of lianas around future trees (about 20 trees) 

 
The following silvicultural treatments will be evaluated as they become relevant: 
 

x Pre-commercial and thinning of planting sites and or sites with high natural 
regeneration  

x Crown thinning 
x Rejuvenation treatments of various trees, including seed trees 

 
 
 
 
 
 
 
 
 
 
 
 
 
While working throughout FCFR, overgrown forest 
roads of obvious importance to the project were 
gradually reopened.  

 
 

6 Forest plant production 
 

 
 
Mahogany seedbed at CSFI tree nursery 
 

6.1 Baseline 
 
A core objective of the FCFR forest management project is the artificial enrichment of 
existing forest or deforested areas with valuable timber tree species. In this first year, we 
focused our efforts on the production of the two most valuable tree species, i.e. Mahogany 
and Spanish Cedar. In subsequent years, other tree and palm species will be evaluated and 
potentially produced. 
 

CSFI: Proposal for the long-term management of Freshwater Creek FR and Honey Camp NP 
page 7 of 11 

Core protected areas 

Core protected areas will be identified during the initial phase of the project. These will include High 
Conservation Value forests, as well as marsh and riverine forest surrounding lagoons and waterways. 
Forest tracts located in the core area and thus easier to protect will provide mature hardwood trees to act as 
seed banks. The core protected areas can also be used for tourism and scientific research, providing 
disturbance is kept minimal. CSFI estimates hiring an additional four wardens to complement the existing 
team at SNR. 

 

Hardwood Tree Nursery 

A hardwood tree nursery will be set up early in the project, under half-cleared natural canopy if feasible. 
The production of commonly-used hardwood species Mahogany (Swietenia macrophylla) and Spanish 
Cedar (Cedrela odorata) will be the nursery’s main focus, but there will also be experimentation with less 
commonly-used species such as Santa Maria (Callophyllum brasiliense), Ciricote (Cordia dodecandra), 
and Poisonwood (Metopium brownei). The nursery will also lead research on and field testing of 
alternative species such as Huano Palm (Sabal sp.) and other understory species. To maintain the nursery, 
we predict the creation of at least two fulltime jobs. 

 

   

 

 

Mahogany seedlings ready for transplanting 
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5.3.10 Care and maintenance of the reforestation plots 
 
The dry period in June / July 2014 and the resulting mortality of young trees, although not 
dramatic, show that climatic conditions may play an important role in the course of the 
project, and be a risk factor. In addition to optimal stand conditions and gap size, which still 
need to be identified properly, there are various solutions to mitigate risks: 
 

x Planting during the real rainy season from September to December. This however 
depends on access, as current roads can become impassable during heavy rains.  
 

x Periodic irrigation of plantations, although this is very costly and labor intensive. 
 
It is quite clear that to reduce mortality due to lack of light, planting sites will have to be 
maintained in the initial years after planting. Within years 1-3, Mahoganies that did not 
survive can be replaced, in order to maintain initial stem numbers at a high level.  
 
Lack of experience at this stage allows us only to estimate correct intervals between 
maintenance operations. These estimates will be refined as we gain experience, but for the 
time being the project will use the following assumptions: 
 

x First maintenance approximately 4-6 months after planting  
x Second maintenance approximately 10-12 months after planting  
x Subsequently, one maintenance visit per year for the first 5 years.  
x A first selection of the most promising trees can be scheduled between the 5th and the 

10th year, with other competing trees thinned.  
x Crown thinning could be implemented between year 10 and year 20, as required  
x Specific treatments such as pruning still need to be evaluated 

 

5.3.11 Further forest enhancement measures 
 

   
The crown of this beautiful Mahogany (left) 
is strongly suppressed by a competition 
tree 

The competition tree of this 
Mahogany was girdled  

Removal of vines around a 
Mahogany 
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20Mha of degraded land in Latin America and the Caribbean by 2020 (S/ha) (Vargara et al., 2016, p 5, 
world resource institute for Latin America and the Carribeans). 
 

WOOD FOREST PRODUCTS 
Products that imply a reduction, temporary, in the standing forest biomass; a long rotation 
circle of 40 years for wood products is used. 

 
170 

NON-WOOD FOREST PRODUCTS 
Products that do not necessarily affect the standing forest like medicinal, animal products, 
fruit, nut and other tree crops. 

245 

ECOTOURISM INCOME 
Income from forest-generated tourism revenues 

161 

AGRICULTURE PRODUCTS 
Net gains in productivity from key staple crops; using maize, soy, wheat as representative of 
a mix of agricultural products. This benefit assumes the deployment of sustainable practices 
and mosaic approaches that integrate trees into mixed-use landscape such as agricultural 
land and settlements. 

274 

AVOIDED FOOD SECURITY COSTS 
Avoided agricultural insurance premiums resulting from enhanced output as a proxy of 
agricultural losses. 

19 

CARBON SEQUESTERED 
The valuation of carbon stocks stored in vegetation of restored landscapes. 

270 

TOTAL (ROUNDED) 1140 
 
2.3.4. Challenges and Enablers for Restoration 
Resolving many forest issues requires mediation between stakeholders and resolution of land use conflicts 
is needed to enable reforestation. Ways to reward forest owners and managers whose actions benefit others 
needs to be found (Chomitz, 2007). There are also other enabling factors like non-financial incentives, such 
as infrastructure, to develop new types of restoration and methods and to gain accessible financing. There is 
a challenge to merge the ecological imperatives with economic realities (Lamb 2011, p 447). Moreover, 
certain regulations are not always clear or known making them hard to understand and abide to. 
(Mangaoang, 2005). 
 
Consultative principles could be used for restoration (not only NGOs and governments) thus engaging a 
broad range of stakeholders. It is crucial to implement reliable operating structures and processes, 
transparency, effective communication channels, a focus on results, independent verification, 
responsiveness, useful network, knowledge capacity building and sharing, review and monitoring 
(Alexander, 2009). It is also useful to develop shared vision and objectives, and a decision structure 
connected to the objectives with a long-term perspective. Babin also points out the importance of 
monitoring progress and the direct participation of the local communities (Babin, 2004, p 4). The IUCN 
brings up that changed management practices and approaches, adaptation of climate-smart restoration and 
resilience enhancement are needed (IUCN, 2016). To speed up reforestation and increase livelihoods new 
approaches are needed, a participatory process with a smallholder focus, training, equipment and an 
interdisciplinary approach should be encouraged (Cohen et al 2009, p 335-337). Keys to succeeding are the 
management (community in charge) where control and monitoring is crucial, to have self-regulating 
systems and to see that forest corridors are kept or restored (Lamb 2011, p 28, 378, 451). 
 
The base to do any type of restoration is the financial access where funding could be an initial financing 
(Pagiola et al., 2007). Financial incentives could assist in creating interest but instrument and tools are also 
needed to be able to set market value on products and services, quantify products and land use models to 
open for investments (Lamb, 2011). Financial analysis is needed for cash cost and return to investors 
based on how much you believe you can log and the estimated prices for it. It is also of relevance to 
evaluate social and environmental cost and benefits like cleaner water and labour income. This could be 
measured by Net Present Value (NPV) per hectare which equals absolute pay off or Internal Rate of 
Return (IRR) which equals rate on return on capital invested (Harrison et al., 2004, Cedamon et al., 2010).  
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3. Methods 
This chapter describes how the research was designed, conducted and what methods that were used to 
answer the research questions. For each of the research questions, decisions were made on the type of 
empirical research and methodologies to be used for analysis. An overview of the research design, the 
units of analysis and why they were chosen and how data was collected, analysed and quality assured is 
presented.  
 

3.1. Research design 
The research design determines and explains the strategy that was chosen to integrate the different 
components of the study in a logical way to effectively address the research problem and creates the base 
for data collection and analysis (De Vaus et al., 2006). The research design represents the first step in 
organizing and planning the research process once the research idea and research hypotheses have been 
clearly outlined (Toledo-Pereyra, 2012). By using an abductive approach that combine both theoretical and 
empirical findings and identifying new aspects, variables and relations the research gap can be narrowed 
down (Dubois et al., 2002, Grissom, 2016). An abductive approach open for multiple data sources and 
enables a flexibility enabling you to move between theory, empirics and analysis (Dubois and Gadde, 
2002,2014).  
 
The research design used for this study is based on the work of Leedy et al. (2013) and Vogt et al. (2012) 
and includes the following steps: 

• Identify the research problem clearly and justify its selection 
• Review and synthesize previously published literature associated with the research problem 
• Clearly and explicitly specify research questions that are central to the problem 
• Effectively describe the data which will be necessary for developing a tentative hypothesis  
• Describe the methods of analysis to be applied to the data in determining explanatory factors  

3.2. Literature review 
A literature review surveys books, articles and other sources relevant to the area of research, area of 
research or theory. By doing so, a description, summary, and critical evaluation of these works in relation 
to the research problem being investigated are provided. The purpose of a literature review is to provide an 
overview of sources explored during research and show how the research fits within a larger field of study 
(Fink, 2014).  
 
Methods and resources used to obtain secondary data included: Systematic literature review (Kitchenham 
and Charters, 2007); Snowballing literature studies (Wohlin, 2014); The databases used for searching is 
UU library, ETH library, Google Scholar and on-line databases such as JOBM, UN, FAO, ITTO, WE- 
Forest and WWF. The topics of search are business models, sustainable business model, business models 
for sustainability, tropical forest restoration, tropical forests, triple bottom line, theory and methods. This 
process includes gathering an adequate amount of data from the most recent articles on the topic as well as 
other needed publications. Supplementary input was obtained from experts in the tropical forest field. 
 
A literature review is a means of evaluating and interpreting available research relevant to the research 
question or topic of interest. Literature reviews aim to present a fair evaluation of a research topic by 
using a trustworthy methodology (Kitchenham and Charters, 2007). A literature review can also help to 
identify trends and gaps area of research which lead to higher quality of analysis and research 
contributions (Robson, 2011). A thorough literature review creates a base for awareness and confidence 
(Yin, 2013). 
 

3.3. Units of Analysis 
The units of analysis are the InIkea (Borneo, Malaysia), FCFR (Belize) and Sustain (Peru) tropical forest 
restoration projects. The criteria’s’ of choice are differences’ in location, land area and where they are in 
the project process (time elapsed) and accessibility. The differences could lead to different business 
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model setups and thereby have different levels of investment interest. An additional reason for selection 
is the accessibility to primary data and resources. 
 

 
 
Figure 2. This figure illustrates where in time the projects are (time elapsed). 
 
The purpose is to use these projects and assess what they can offer in term of products and services, and 
to evaluate if a business model could be an instrument to build the core logic and structure for these 
projects (and maybe future businesses) and while making these projects interesting for investments. A 
modelling will be done to see to what extend a sustainable business model can be applied.  
 

3.4. Data Collection 
This research uses a qualitative method. A qualitative method is used for finding information by purposeful 
sampling, collection of open-ended data, analysis of text or pictures, representation of information in 
figures and tables, and personal interpretation of the findings (Creswell, 2014). The interviewees’ responses 
are qualitative data because each narrative likely communicates rich descriptive detail about these shifting 
social and material conditions and processes (Coop et al., 2009). The word qualitative implies an emphasis 
on the qualities of entities and on processes and meanings that are not experimentally examined or 
measured in terms of quantity, amount, intensity, or frequency (Denzin et al., 2000).  
 
3.4.1. Semi-structured interviews 
The primary data is collected through semi-structured interviews conducted with different stakeholders, 
people involved in the projects as well as investors to widen the perspective and get the participant’s own 
perspective on tropical forest restorations as possible sustainable investments. The reason for using semi-
structured interviews is that they can be conducted in a more open framework and one has the flexibility 
to change the order of the questions and/or skip questions that have already been answered. Semi-
structured interviews give room to talk and allow to start with background and offer a more relaxed 
atmosphere enabling respondents to be the expert and to inform research (Leech, 2002, p 666). 
Additionally, semi-structured interviews allow for collecting data by using previous knowledge on 
structural, logical and coherent forms (Kallio et al., 2016, p 2962). 
  
The first step was to plan and design the interviews, directed towards the research topic, and create an 
interview guide. Two stakeholders from each project were chosen based on their role and knowledge of 
the project to make the interviews equal and balanced. An interview guide has been defined as a list of 
questions (Whiting, 2008, Krauss et al., 2009), which directs conversation towards the research topic 
during the interview (Åstedt-Kurki and Heikkinen, 1994, Krauss et al., 2009). The semi-structured 
interview guide provides clear instructions and can provide reliable, comparable qualitative data (Cohen, 
2006). The next step was to prepare and collect data through the actual interviews followed by the 
analysis of the interviews and projects as separate units and as comparison in the context of similarities, 
differences, challenges and opportunities.  
  
The interviews were divided in two parts, the first one to get input on the background chapter as primary 
data and the second part was connected to the research topic. In the Appendix, the themes for the 
interview questions are presented. 
 
Table 2. In the table below the respondents are presented. Project, name, role, verification type (transcript 
or direct oral) and the date for the interview. 
 

SUSTAIN FCFR INIKEA
Year	 1 3																																																																																				19
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Project Respondent Role Validation Interview 
date 

InIkea, Borneo Dr. Ulrik Ilstedt Head of research Transcript 2017-03-16 
InIkea, Borneo David Alloysius Project Manager  Transcript 2017-03-24 
FCFR, Belize Caspar Bijleveld Head of project Transcript 

Direct oral 
2017-03-16 
2017-05-12 

FCFR, Belize Pascal Walther Forester Transcript 
Direct oral 

2017-04-03 
2017-05-12 

FCFR, Belize Charlotte Opal Economist Direct oral 2017-05-12 
SUSTAIN, Peru Dr. Merel Jansen Project coordinator Transcript 2017-03-23 
SUSTAIN, Peru Julia Quaedvlieg Local coordinator Transcript 2017-03-22 
SUSTAIN, Peru Gabriela 

Wiederkehr 
MSc student  Direct oral 2017-03-27 

Business     
EBG Investment 
Solutions, 
Switzerland 

Ralph Kretschmer Partner Transcript 2017-03-23 

  

3.5. Data Analysis 
Analysis of data is one of the most important steps in the research process (Leech et al., 2008). The 
literature review, data collection from the InIkea, FCFR and Sustain projects as well as interviews with 
different stakeholders forms the backbone for a qualitative analysis. The process of data analysis in 
qualitative research involves working with data, organising it, breaking it down, synthesising it, searching 
for patterns, discovering what is important and what is to be learned, and deciding what the data will tell 
others (Bogdan and Biklen, 1982). Qualitative analysis provides an opportunity for the researcher to gain 
information and gather insights that may be overlooked with traditional data analysis techniques (Lofland 
and Lofland, 1984, Taylor and Bogdan, 1984). 
 
Tropical forest restoration and the three projects are evaluated from a TBL perspective and a then an 
evaluation is done to apply a business model for the projects. For the FCFR project the evaluation of 
applying a business model was conducted together with the people involved in the project. 
 
The purpose of the analysis and discussion are to interpret and describe the significance of the findings 
pertaining to the research problem being investigated, and to explain any new insights on the problem. 
The discussion will connect to the research questions or hypotheses posed and the literature reviewed, 
and explain how the study has moved the reader's understanding of the research problem forward 
(Annesley, 2010). 
 

3.6. Quality Assurance 
Quality assurance is an important step and critical at several stages in the research process (Robson, 
2011). In the academic environment, there is widespread agreement that quality involves adherence to 
key principles such as intellectual rigor, accurate recording and honest and ethical reporting of results, 
and integrity in recognising the work of other researchers. It is crucial for a researcher to ensure quality 
(Yin, 2013). The relatively modern concept of quality assurance is a set of procedures designed to ensure 
a desired level of quality in a service or product. In that sense, peer reviewed studies attract deep and 
strong support across the research community (RIN, 2010). 
  
In this project quality in the literature review is based on peer reviewed articles and literature from 
reliable academic resources. For the interviews, the result is validated with the persons interviewed. The 
interviews are based on the same questions for all persons involved in the different projects. The analysis 
is based on the TBL framework and the described investment analysis process. The research work is 
critically reviewed by supervisors and evaluator.   
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4. Theory 
Since there is no unified definition or theoretical framework for sustainable business models a conceptual 
framework will be used for this research. The conceptual framework allows for a narrower scope, is 
specific with a defined structure, derives from specific variables and concepts and is embracing the whole 
research. 
 
This chapter describes the triple bottom line framework, its inception, strengths and importance for the 
sustainability of businesses and organisations, business models its history and components and the 
evolution on sustainable business models. These build the content of the conceptual framework which 
will provide the structure for analysis.  
 

4.1. Triple Bottom Line  
The business breakthrough that will make a change is tomorrow’s bottom line, and as it evolves, it must 
become a North Star for business leaders and investors determined to future-proof their assets and 
organizations. The focus will vary across different geographies, sectors, and ownership structures, but at its 
heart will be a new appreciation of longer-term thinking, strategy, and investment (Elkington et al., 2014, p 
2). 

The TBL dates back to 1994 when Elkington coined the term to address the need of an integrated way to 
look at businesses to make environmental progress. The TBL highlights the importance of balancing 
economic prosperity, social equity and environmental quality (Elkington, 1994, 1997). TBL refers to an 
organisation’s initiatives and efforts to focus not only on profitability, but also on efficiently and to 
effectively manage, monitor and integrate its environmental, social and broader economic impact (Lüdeke-
Freund, 2009). A TBL lens will support this study, adding sustainability. Sustainability can only be defined 
for a complete socio-economic-environmental system and not for its single component part (Wang et al., 
2005, p 1071). The TBL model is a framework for encouraging companies to become not only sustainable 
in the long term but also to be socially and environmentally responsible (Schulz and Flanigan, 2016). 

The idea has gained traction in both academia, the corporate world (publically traded companies, as well 
as private and non-profit organisations) and the literature, and a key trend can be observed in the 
movement from research on specific social issues, environmental issues or economic performance toward 
integrating the TBL paradigms (Schulz and Flanigan, 2016, p 450). The idea that these components are 
desirable, even critical to the sustainability of a company is getting more accepted (Schulz and Flanigan, 
2016, p 450). Business sustainability has also frequently been associated with Elkington’s TBL framework 
(Glavas et al., 2014). It is likely that future strategic planning will treat the TBL opportunities as 
complementary rather than trade-off components of innovation, productivity, quality, performance and 
corporate image (Schulz and Flanigan, 2016, p 456). 

A definition of TBL could be: strategic, transparent integration and achievement of an organization’s 
social, environmental, and economic goals (Carter and Rogers, 2008, p 368). The overarching goal should 
be to run project and businesses that are sustainable for all stakeholders (Schulz and Flanigan, 2016). To 
be sufficient, the TBL strategy and framework should be implemented in the entire organisation, in the 
core logic, in the business model. To achieve sustainable development, the three basic elements needed are 
identification of economic prosperity, environmental quality and social justice. The TBL elements are an 
effort to incorporate economic, environmental and social considerations into a company’s evaluation and 
decision-making processes (Wang et al., 2005, p 1064).  
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Table 3. In the table below a summary of the TBL aspects are presented (Slaper et al., 2011, p 4).  
 

TBL Aspect Description 

Environmental • The firms or organisations impact on living and 
non-living natural systems like ecosystems, land, 
air and water 

• Long term sustainability. 
 

Financial • Productivity and return on asset 
• Efficient use of resources 
• Contribute financially to economic development, 

increase of jobs and living standard. 

Social • Support for community development and project 
• Understanding local needs and conditions 
• Education / Training 
• Health and well-being 

The TBL framework can be applied to both tropical forest restoration and sustainable business models. 
The TBL is commonly used on the business level of recognition and needed for tropical forest restoration 
to also contribute to economic and social development. Svensson et al. argues for that TBL is a needed 
logic for business sustainability (Svensson et al., 2016). TBL can be a way to consider the effects of 
environmental, social and economic output of a project but also a tool that an investment company can use 
as points of analysis for a possible sustainable investment. The TBL aspects can be built in the logic of a 
business model for a tropical forest restoration project and can also act as a decision support (Weidner, 
2012). 

4.2. Business Models  
The concept of a business model lacks theoretical grounding in economics or in business studies. 
There is no established place in economic theory for business models. The absence of consideration of 
business models in economic theory probably derives from the state of theoretical constructs that have 
markets solving the problems. Customers don’t just want products; they want solutions to their 
perceived needs (Teece, 2010, p 175). 
 
Business models have received much attention in recent years due to their importance in determining 
the fundamental logic of a company (Rauter et al., 2014). Business models have a fairly short history 
and were invented in the 1980’s by the upcoming IT business to later bloom during the internet bubble 
(Case, 2011). Research about business models has increased during the 2000 (Lindgren 2011, p 13) 
andits content and importance has changed focus during the last years. As business models have 
become a necessary instrument for moving towards sustainable business, there is now a need to create 
sustainable business models. “Today countless innovative business models are emerging. Entirely new 
industries are forming as old one crumble. Upstarts are challenging the old guard, some of whom are 
struggling feverishly to reinvent themselves” (Osterwalder et al., 2010, p 4).  
 
Business models have so far been stories explaining how enterprises work. A new understanding and 
theory of business models, moving from closed to open are developing now. Business models 
developed by Morris and Osterwalder et al. were more focused on closed company specific business 
models while Chesbrough wants to move towards more open business models. Chesbrough argued that 
’a closed business model’ was not efficient for future innovation and that more open and innovated 
business models provides new dimensions and a long term and sustainable approach (Chesbrough, 
2007). The differences between older and new business models are that new business models include 
diversification, focus on values and cost, unfamiliarity, competence is cross functional within the 
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network, long term aspect and based on the business platform (Lindgren, 2011).  
 

 
 
Figure 3. A summary of the research main contribution to the science on business models from 1980 
to 2007 (Osterwalder et al., 2005, p 6, Lindgren et al 2011, p 20). 
 
The business model concept continues to develop and include new perceptions, challenges and 
opportunities. The researchers believe that the business model concept should be considered as a 
managerial tool. It seems the business model concept will change tremendously until 2020. Despite its 
lack of unified definitions, it is capturing more and more the attention of academics as well as company 
managers (Lindberg, 2011, p 281). 
 
Since there is no unified definition of a business model, several have been suggested. In the table 
below some of these definitions are presented but there are many more. 
 
Table 4. A list of some business model definitions. References in table. 
 

Author Definition 
Chesbrough 
and 
Rosenbloom, 
2002  

The business model provides a coherent framework that takes technological 
characteristics and potentials as inputs, and converts them through customers 
and markets into economic inputs. The business model is thus conceived as a 
focusing device that mediates between technology development and 
economic value creation. It spells out how a company makes money by 
specifying where it is positioned in the value chain.   

Osterwalder 
et al., 2005  
 

A business model is a conceptual tool containing a set of objects, concepts 
and their relationships with the objective to express the business logic of a 
specific firm. Therefore, we must consider which concepts and relationships 
allow a simplified description and representation of what value is provided to 
customers, how this is done and with which financial consequences.  

Morris et al., 
2005  

A business model is a concise representation of how an interrelated set of 
decision variables in the areas of venture strategy, architecture, and 
economics are addressed to create sustainable competitive advantage in 
defined markets.  

Chesbrough, 
2006  

 

At its heart, a business model performs two important functions: value 
creation and value capture. First, it defines a series of activities that will yield 
a new product or service in such a way that there is net value created 
throughout the various activities. Second, it captures value from a portion of 
those activities for the firm developing the model.  

Osterwalder 
and Pigneur, 

A business model describes the rationale of how an organization creates, 
delivers, and captures value. Four pillars and nine building blocks. Product: 
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2010  

 

value proposition; Customer interface: customer segments, channels, 
relationship; Infrastructure management: key resources, key activities and 
key partners; Financial aspects: revenue streams, cost structure.  

Teece, 2010  

 

In short, a business model defines how the enterprise creates and delivers 
value to customers, and then converts payments received to profits.  

The essence of a business model is in defining the manner by which the 
enterprise delivers value to customers, entices customers to pay for value, 
and converts those payments to profit. It thus reflects management’s 
hypothesis about what customers want, how they want it, and how the 
enterprise can organize to best meet those needs, get paid for doing so, and 
make a profit.  

Zott and 
Amit, 2010 

A business model can be viewed as a template of how a firm conducts 
business, how it delivers value to stakeholders (e.g., the focal firms, 
customers, partners, etc.), and how it links factor and product markets. The 
activity systems perspective addresses all these vital issues.  

A business model depicts the content, structure, and governance of 
transactions designed to create value through the exploitation of business 
opportunities. A system of interdependent activities that transcends the focal 
firm and spans its boundaries. 

Demil et al., 
2010 

 

The business model concept generally refers to the articulation between 
different areas of a firm’s activity designed to produce a proposition of value 
to customers. Two different uses of the term can be noted. The first is the 
static approach - as a blueprint for the coherence between core business 
model components. The second refers to a more transformational approach, 
using the concept as a tool to address change and innovation in the 
organization, or in the model itself.  

 
The purpose of the business model is to describe how strategy is put into practice. Seddon et al. stated 
that the business model should be viewed and defined as representing the business strategy. Strategy is 
focusing on how to be competitive from an outside perspective while business models focus on the 
inside of the business and the operational efficiency and value creation of the business (Seddon et al., 
2004).  
 
Business models are the translation of a company’s strategy into a visual blueprint. The business 
model strategy is about how the business model of the organisation is formulated, executed and 
changed. Companies need a strategy to navigate their business models (Lindgren et al., 2011, p 220, 
237).  

 

  
 
Figure 4. The relationships between business strategy, model and operational level (based on Sommer, 

Business Strategy 

Business Model 

Operational Activities

Principle plan for reaching overall business 
objectives 

The logic of how to put the strategy in practice 
and to create and capture economic value

Implementation of the business model and the 
structure and processes
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2012, p 51).  
 
Business models can be a helpful instrument in management (Osterwalder 2004, p 1). It is when the 
business models include innovation, efficiency, openness, networking and knowledge sharing that they 
become valuable for a business (Chesbrough, 2007). They help to frame the unit of analysis and be 
useful tool to simplify and put it in a context. A well-developed business model will support 
innovators to deliver or to capture value (Teece, 2010).  
 
A business model is more a conceptual model of a business than financial. The importance of internet 
connected to business models are increasing as a source of easy data access and distribution. Business 
model choices define the architecture of the business, and expansion paths develop from there on out 
(Teece, 2010, p 188). ICT (Information Communication Technology) has come to be an important 
enabler of network based business model development and enables high speed development, 
visualisation of the business model, flexibility, control and cost efficiency (Lindgren, 2011, p 48).  
 

4.2.1. Business Models Components 
Morris et al. argue that a business model framework must be reasonably simple, logical, measurable, 
comprehensive, operational, meaningful and. The focus of Morris et al. is related to the focal business 
and the individual entrepreneur (Morris et al., 2005). 
 
A business model consists of four pillars: product, customer interface, infrastructure management and 
financial aspects. Each of these pillars consists of further components which can be divided into nine 
building blocks: value proposition, target customer, distribution channel, relationship, value 
configuration, core competency, partner networks, cost structure, and revenue model (Osterwalder et 
al., 2005, 2010, p 44). 
  

 
 
Figure 5. The figure illustrates the business model building blocks of the BMC, Business Model 
Canvas (adapted from Osterwalder et al. 2015, p XVII, 44). 
 

4.3. Sustainable Business Model 
Innovation today is changing from innovating excellent products, processes or services to innovating 
new business models. Innovating a holistic, sustainable and open business model (Lindgren 2011, p 
30). As there are different types of business models available today like the Business Canvas Model 
(BCM), Four-Box Business Model Framework (FBBM), Green Business Model and the Entrepreneur’s 
Business Model (EBM) but despite the need, a clear and defined sustainable business model is missing. 
Wirtz et al. have through their research shown that that sustainability has historically not been a major 
field of research and practise of business models (Wirtz et al., 2016, p 46). Even though for example 
the Green Business Model focuses on environmental issues in the production and supply chain, it does 
not inlcude all components for a sustainable business (Sommer, 2012, Abuzeinab et al., 2014).  
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Moving towards sustainable business model is moving one step further integrating sustainability, 
innovation and flexibility. To succeed with sustainable development leading global companies see it as 
vital/crucial to integrate sustainability into their business models (Globescan 2014). There must also be a 
clear business case for sustainability (Hockerts, 2014; Schaltegger et al., 2012). Lindberg states that 
innovation of new business models can be regarded as a long term sustainable asset and act as a more 
strategic framework where product and process development etc. are a part of. Innovating new business 
models contributes to redefining a platform and new architectures for sustainable and long-term innovation 
(Lindberg, 2011, p31, 39). It is the definition of how value is created that determines whether sustainability 
issues are considered. Business models for sustainability should add a positive social value and/or 
minimize negative environmental impacts (Rauter et al., 2017).  

There is no defined template for a business model that contributes to sustainability. Wells points out 
that a model based on principles and possible options needs to be developed (Wells, 2013, p 6). As the 
current literature does not offer a general conceptual definition of sustainable business models Boons 
et al. have proposed examples of normative requirements that business models should meet to support 
sustainable innovations (Boons et al., 2013). Below some definitions and / or proposed content for a 
sustainable business model. 
 
Table 5. The table presents proposed definitions of a sustainable business model and or/ content. 
References in the table. 
 

Author Definition / Proposed content 
Boons et al., 
2013 

A sustainable business model is a business model that creates 
competitive advantage through superior customer value while 
contributing to sustainable development of the company and 
society. 
 
1. Value proposition: what value is embedded in the product/ 
service offered by the firm;  
2. Supply chain: how are upstream relationships with suppliers 
structured and managed;  
3. Customer interface: how are downstream relationships with 
customers structured and managed; 
4. Financial model: costs and benefits from 1), 2) and 3) and their 
distribution across business model stakeholders.  

Bocken et al. 
2013 

A sustainable business model that maximises resource and energy 
efficiency, creates value from waste, use renewable and natural 
processes, functional sales (instead of ownership), management 
and maintenance commitment, encouragement of lower 
consumption, prioritises society and environment and scales up of 
sustainable solutions. 

Stubbs et al, 
2008  

A business models that assert that sustainable business models use 
both a systems and firm-level perspective, build on the triple 
bottom line approach to define the firm’s purpose and measure 
performance, and include a wide range of stakeholders – in 
particular environment and society. 

Schaltegger et 
al., 2016 

Sustainable business models as a prerequisite must be 
economically sustainable and the objective in sustainable business 
modelling is therefore to identify solutions that allow firms to 
capture economic value whilst generating environmental and 
social value, thereby establishing the business case for 
sustainability. 

Joyce et al., 
2015 

A triple layered business model canvas, based on the business 
model canvas of Osterwalder and Pigneur, that support the design 
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of a sustainable business model by addressing the key pillars of 
sustainability, social, ecological and economic. 

Wells, 2013 Six principles of business models for sustainability: resource 
efficiency, social relevance, localisation and engagement, 
longevity, ethical sourcing and work enrichment. The components 
are: product-service system, design for remanufacture and circular 
value systems, open source innovation and network value creation 
systems. 

 

Sustainable development requires that environmental, social and economic challenges be dealt with as one 
unit (Bocken et al., 2014). The results show, by the research done by Rauter et al., that business models 
where the aspects of sustainability are integrated do not differ much from traditional business models, 
however the business model needs to be adapted to integrate sustainability (Rauter et al., 2017). A 
common denominator for sustainable business models is that they seek to go beyond delivering economic 
value and include a consideration of other forms of value for a broader range of stakeholders (Bocken et 
al. 2013, p 484). 

Much research puts forward the need of new types of business models to move towards sustainability. The 
new business model should include innovation, networking, flexibility and other sets of components to 
match the need and content. A business model is the core logic and becomes stronger if objectives and 
strategy is connected and supporting the business model (Wells, 2013). There is as mentioned, no defined 
model, each case need to be constructed from the application of underlying principles to a specific problem 
(Wells, 2013, p 8) 
 

 
Figure 6. An illustration of the development of a business model, from design to implementation (modified 
from Osterwalder et al., 2005, p 7). 
 

4.4. Conceptual Framework 
The conceptual framework will be used for the analysis including each section of the theory. The units of 
analysis are the three projects described in the empirical background chapter. The two steps for the analysis 
are presented in the conceptual framework illustration below. 
 

 
 
Figure 7. The figure above illustrates of the conceptual framework, including the two steps of analysis. 
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5. Empirical Background 
In this chapter, the three projects are presented as well as the result from the interview with EBG 
Sustainable Investment Solutions. The data was collected through semi-structured interviews. Some 
data collected will be presented in tables so an overview can be given between the project for certain 
topics. 
 

5.1. InIkea Project 
Sabah research project was started already in the 1980s by SLU Umeå and financed by SIDA, the 
Swedish Aid Agency. In 1996 SIDAs support stopped because SIDA thought that Malaysia should be 
able to take care of the project and continue it. Then, Dr. Jan Falk met Ingvar Kamprad and told him 
about his worries for the project. This was the start of the funding from Ikea and the project was then 
called the InIkea project and was re-started 1998 (Pers.com., Alloysius, 2017). The Sabah area is now 
a state protected area. The project will end in about three years (Pers.com., Ilstedt, 2017).  
 

5.1.1. Background 
The project will cover a land area of 18500 hectares and is a lowland tropical forest (Pers.com., Ilstedt, 
2017; Pers.com., Alloysius, 2017). 12500 hectares are already covered, 4000 hectares will be left as it is 
since it is either unreachable or fine as it is which leaves 2000 hectares to still restore. In some parts of 
the land area there is no planting done but liberation to enable species to grow. The condition of the 
forest before the project started differs very much from area to area but there is only a small part where 
no work is needed (Pers.com., Ilstedt, 2017). In the beginning the forest was degraded due to wildfire 
(ENSO 1982 – 1983) and timber harvesting (Pers.com., Alloysius, 2017). 
 

 
 
Image 9, 10. Images from InIkea project, Borneo, Malaysia, by Chris Kettle, 2016.  
 
The aim of the project is to restore the forest to increase biodiversity for conservation. Recreate the 
natural forest to as high an extent as possible. The expected outcome is a biodiverse rainforest. In the 
beginning, the aim was also to plant for future logging, since Ikea saw this as a future timber bank, but 
then it was decided that this piece of land would become a protected area where no logging is allowed 
(Pers.com., Ilstedt, 2017) so to increase biodiversity of the degraded forest by planting of indigenous 
forest species. We expect the forest could recover in time with our assistance (Pers.com., Alloysius, 
2017). 
 
There is a steering group for the project which include some of the stakeholders involved in the project: 
Yayasan Sabah, WWF, Wildlife department, Forestry department, Forestry research center, UMS, SLU 
Umeå, Ikea. Additional stakeholders are Forest Research Institute of Malaysia, other researchers and 
universities, local people, Umear, INFA Pro, industrial forest companies, policy institutions, CIFOR and 
investors. The government of Malaysia decided that the area would become a protected area, national 
reserve and gave the concession to the Sabah foundation, the wildlife and forest department. This has 
eliminated the possible conversion to other land uses such as agriculture (Pers.com., Alloysius, 2017). The 
government are supportive and interested in what is going on but s not involved in the actual project 
(Pers.com., Ilstedt, 2017). 
 
The project is both a restoration and a conservation project in the sense that they are restoring to conserve 
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(Pers.com., Ilstedt, 2017, Alloysius, 2017). The type of forest that the restoration is done in is a Lowland 
tropical forest (Pers.com., Ilstedt, 2017). The forest was degraded due to wildfire (ENSO 1982-83) and 
timber harvesting. Most of the forest areas are now covered with secondary forest dominated by fast-
growing macaranga species. Climbers and gingers are common but relic trees are scarcely distributed 
(Pers.com., Alloysius, 2017).  
 
The project is a mixed species planting (worlds most mixed species planting) in order to make the area as 
biodiverse as possible. 90 different tree species (dipterocarps and non-dipterocarps) species have or are 
being planted, including wild fruit and nut trees species to provide food for wildlife like orangutans, 
elephants, deer etc. There are about 25 different species in each block. About 2-3 million trees have been 
planted. 25 trees per hectare. 10 % survival rate (Pers.com., Ilstedt, 2017, Alloysius, 2017). 
 
The activities included in the project besides project management are seedling, plant school, enrichment 
planting, infrastructure (roads and bridges), thinning and liberation by climber cuttings in good stock forest, 
maintenance and research support (Pers.com., Alloysius, 2017). There are about 100 - 200 thousand plants 
in the plant school (Pers.com., Ilstedt, 2017). 
 

 
 
Image 11, 12. Plant school, InIkea project, Borneo, Malaysia, by Chris Kettle, 2016. 
 
Since the project generates jobs (for the local people) and that a light medical facility and a school are set 
up in the village, it also contributes to the socio-economic development. There is also an ambition from 
SLU to transfer knowledge on how to plant and maintain tropical forest to others (with concession rights). 
Attempts have been made by Sabah to gain more economic development from the area but they have been 
lacking instruments to succeed in this (Pers.com., Ilstedt, 2017). Sabah is a foundation but they have also 
built up a few companies one for forest, one for tourism and one for the rainforest lodge (Pers.com., Ilstedt, 
2017). 
 
Currently, there are 85 local people employed. During phase one and two up to 200 people were employed, 
most living in Luausong. After the project is done in about three year, it will be handled over to the 10 year 
of maintenance program where about 30-50 people will be employed (payed by Ikea) (Pers.com., Ilstedt, 
2017). Yayasan Sabah will continue managing the project as the area falls within its forest management 
area (Pers.com., Alloysius, 2017.) 
 

5.1.2. Challenges and Enablers 
The main challenges for the project are operational, financing for maintenance and biological. Biological 
challenge in the sense that there are about 200 local tree species and a distinct lack of knowledge about 
them and the pre-requisites to regenerate and grow. This can lead to only a few more known species being 
planted. The challenge is to gain knowledge and spread it so more species are planted and biodiversity 
increases. Less species makes for more vulnerability to insects and funguses (Pers.com., Ilstedt, 2017). 1. 
Increasing cost. 2. Lack of expertise. 3. Unpredictable weather causing high mortality of planted seedling 
(Pers.com., Alloysius, 2017). 
 
Another challenge is also that the cost for restoration/planting might be accounted for but not the 
maintenance costs. One should also communicate progress and success to get investors more interested. 
Tropical forest restoration can be an interesting investment but there is a need for knowledge of how this 
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could be. The barrier to invest however is lack of knowledge and models (Pers.com., Ilstedt, 2017). 
 
Tropical forest restoration can pay for itself but it demands diversity. A combination of planting to get 
products and services and a set up for how you sell the concept by selling also the added value. You could 
add a certification set up in which you set aside part of your land to restoration and if you don’t you have to 
pay an amount of money that goes to restoration projects. You can also plant so you increase for example 
the coal storage and mix with plantations (Pers.com., Ilstedt, 2017). Self-financing for tropical forest 
restoration is difficult due to long rotational cycles of the grown tree species.  It may possible once we 
could incorporate monetary value for non-wood benefits such as environmental values generated by the 
restored forest (Pers.com., Alloysius, 2017). 
 
The crucial factors to succeed with tropical forest restorations are that the maintenance and management 
works and that you can show the values delivered. To get a continuation you need to move more towards 
community involvement, local participation and acceptance. Get a win for all involved stakeholders with 
the biggest gain for the local community. Visualise progress and good results and examples. The key to this 
is management (Pers.com., Ilstedt, 2017), as well as local and international commitments (Pers.com., 
Alloysius, 2017). 
 
There is a 10-year management and maintenance financing when the project is done. It would be good to 
use the knowledge and expand the area of restoration and to create corridors between forest areas / patches 
so animals can move and dispersal can happen (Pers.com., Ilstedt, 2017). 
 

5.2. FCFR Project 
In 1989, the Papiliorama Foundation, through its sister-charity the International Tropical Conservation 
Foundation, created the Shipstern Nature Reserve in Belize. In 2012, this private protected area was 
entered into a trust and is now recognized as an official nature reserve of Belize by the government. The 
legal owner of Shipstern Nature Reserve is the Corozal Sustainable Future Initiative (CSFI). In 2012, as 
Shipstern became a trust, CSFI proposed to the Government of Belize to also manage the Honey Camp 
National Park (31.5 km2) and the Freshwater Creek Forest Reserve (130 km2), both of which had 
effectively been unprotected for several years and were at risk or in process of being invaded by illegal 
agriculture and deforested. Co-managements and concession were granted in the spring of 2013 
(Pers.com., Bijleveld 2017). 
 
5.2.1. Background 
The aim of the overall project is to turn the forests into a model of sustainably managed production 
forests in Belize, delivering guidelines for sustainable forest management in degraded and exploited 
forests in the tropical rainforests of FCFR. Ideally, the model would also entail long term partnership 
on research and education, thereby making Freshwater Creek Forest into a field institute for forest 
sciences (Pers.com., Walther, 2017). Bijleveld wants to save what can be saved of the seasonal forests 
of north eastern Belize and at the same time integrate all conservation project in the local social tissue 
to attain full acceptance and develop opportunities (Pers.com., Bijleveld 2017).  
 
The expected outcome is to build up a forest based chain of value adding. It’s too early to deliver 
precise data or numbers but some estimation can already be done. The forestry operations in the first 
25-year management cycle should cover the forestry operations and part of the initial investment. In 
the second cycle of the operations, harvest should generate profit for conservation and surrounding 
communities of FCFR (Pers.com., Walther, 2017). 
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Image 13, 14. In the forest of Belize. Taken by FCFR project, by Pascal Walther, 2016. 
 
The Belize project has already done inventories for some parts of the forest as well as seedling and gap 
planting. One of the main idea is to plant mahogany to be able to log in a sustainable way in the future and 
this would be one of the potential income for the communities. It is a challenge to raise the money needed 
and one thing looked at was what other products could become an income and contribution to the project 
like selling for e.g. palm leaves, material when clearing gaps for bio fuel etc. (Pers.com., Bijleveld 2017). 
A financial analysis is also done by Opal which hopefully can attract funders and investors. Possible goods 
and services are lot of different timber (niche) products, non-timber such as Bay leaf palm, carbon stock, 
protection of biodiversity and watersheds and are looking for more non-timber products (Pers.com., 
Walther, 2017). 
 
The land area covered in the project is in total, for the different parts, 23,500 hectares (Pers.com., 
Bijleveld 2017). The forest in Belize is a broadleaf seasonal forest, also called Yucatan high seasonal 
forest, but there are also areas of Yucatan semi-evergreen, tacistal and tintal, Yucatan coastal dry 
forest, mangals etc. (Pers.com., Bijleveld 2017). The condition of the whole forest surface varies. The 
FCFR part is covered by natural ecosystem while other are recovering from hurricane damage. Close 
to 150 hectares went clear cut for agriculture reasons but most of it are covered by secondary forest. 
No big deforestation or erosion could be observed to the site of the road or skid trail layout but the 
forest has been overharvested leading to the lack of big diameter classes of hardwood trees. There has 
been a shift of the forest stock from high to low economic value and quality trees (Pers.com., Walther, 
2017). Animals in the forest are jaguars, tapirs, pecaris and puma. The project is a nature near and 
sustainable forest management on Swiss standard include always both restoration and conservation 
(Pers.com., Walther, 2017).  
 
The main activities in the project are silviculture implementation, sustainable harvesting of timber and 
non- timber products, forestry education and research, fauna monitoring, law enforcement and 
ecotourism (Pers.com., Walther, 2017). Because of missing seeds of alternative species and lack of 
knowledge for species phenology and forest ecosystem,  mono-planting of mahogany and a few 
Spanish cedar are planted. A decision was taken to increase the density of economic value trees. We 
collect additional seeds this year and growing them in the FCFR nursery (Pers.com., Walther, 2017). 
 
Currently the stakeholders involved are the government of Belize (Forest Department), Papiliorama, 
Burgers Zoo and some employees from the surrounding communities. It is wishful and crucial that the 
surrounding communities become more involved. There is work on-going to build up partnerships with 
Swiss forestry institutes as WSL, HAFL, ETH, BZW, CODO, WVS (Pers.com., Walther, 2017). The land 
tenure system for this site is a 42-year co-management agreement with the government of Belize. CSFI 
works in close collaboration with the Belize forest department all the way up to the ministerial level 
(Pers.com., Bijleveld 2017). The project is financed by funding. What will happen when the project is done 
is not clear yet but is an important question that need to be handled (Pers.com., Bijleveld 2017). 
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The supply of plant substrate should receive much more consideration from the project 
management. An optimal nutrient-rich soil combined with biologically composted humus 
would make an ideal basis for the production of forestry plants.   

The growth rates of the individual trees at planting sites will be measured over the next 
decades. Fertilizing could have a positive effect on these growth rates. In many countries this 
practice is applied, mainly in forestry plantations. In countries with severe forestry laws, for 
example Switzerland, such methods are forbidden as a forbidden.  From a silvicultural point 
of view, light conditions, maintenance and care of reforested areas will be the most important 
factors for successful growth in the first five years. Thereafter, the application of fertilizers 
could have a positive effect on the growth of the trees, but this needs to be tested. Ideally, 
this project would rather make use of natural and biological silviculture techniques without 
using fertilizers in FCFR.  

 

6.4.6 Conclusion of the study on Mahogany production 

x Seeds soaked for 12 hours germinate on average 10 days earlier than non-soaked 
seeds.  

x Soaked seeds germinate after 20 days on average, the seedlings becoming visible after 
22   days.  

x The high germination rate of the Mahogany seeds (90%) and the high rearing success 
(80%, just under 10% mortality) were surprising.   

x In the first week, seedlings grow 1.4cm per day on average and more than 10cm in total  
x In the following weeks, growth rates decrease and seedlings continue growing at a rate 

of one centimetre per week.  
x In the 5 week growth period after germination, seedlings reach an average height of 

19cm.  
x  Within 20 weeks the Mahogany seedlings reach an average height of 40cm. The record 

height of a seedling was 52cm.  
x Mahogany seeds which are harvested at the beginning of February produce seedlings 

with an average height of 30 to 50 cm within 5 months, i.e. by July.  This plant size is 
ideal for reforestation during the rainy season between June and December.  

x The limited root ball size of Quickpots has a negative impact on growth.  
x Availability of plant substrate and composting should both be considered in more details.  

 

7 Training CSFI Team 
 

 
Field training on identifying tree species 
 
The CSFI team was trained continuously in 2014. Before each new step in the project, 
objectives and security issues were discussed and evaluated jointly by the whole team. 
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Image 15, 16. Plant nursery, FCFR, Belize, by Pascal Walther, 2016. 
 
5.2.2. Challenges and Enablers 
The main challenges of the project are the financing, organization and definition of targets (Pers.com., 
Walther, 2017. There is not enough money for low impact logging and safety, deforestation in the 
surroundings, illegal intrusion for tree theft and poaching (Pers.com., Bijleveld 2017). 
 
Tropical forest restoration project can be self-financed after the initial investment, following sustainable 
harvesting rules and developing markets and build up chain of value adding (Pers.com., Walther, 2017). 
But it is a matter of time since the trees can only be logged when they have reached a harvestable maturity 
and only then can they generate revenues so the problem is not whether a project can finance itself but 
rather from when. For the FCFR project, it will take 10 – 20 years before revenues from the tree can be 
expected. Restoration is believed to be an attractive investment if there is a long-term aspect on the 
investment (Pers.com., Bijleveld, 2017). 
 
The long-term factor is also valid for the development of business models for tropical forest restorations 
and finding investors to engage in goodwill linked to potential revenues. important factors that one think 
would be essential to develop a business model for tropical forest restorations (Pers.com., Bijleveld, 2017).  
 
The crucial factors to succeed with tropical forest restoration are long term contracts of management or 
concessions of the area and community involvement. It’s also important to have teams in place to monitor 
the project progress for a long period of time, have excellent governance and rigorous management 
(Pers.com., Bijleveld, 2017).  
 

5.3. Sustain Project 
The Sustain project is sponsored by Coop Switzerland through the World Food System Center. The 
aim of the project is to improve the sustainability of the Amazon nut supply chain, by investigating 
how Amazon nut reproduction is influenced by forest degradation, and what are the socio-economic 
threats, barriers and opportunities for a more sustainable supply chain (Pers.com., Jensen, 2017). 
 

5.3.1. Background 
The aim of the project is to develop a sustainable value chain of Brazil nuts from Peru to Switzerland. 
The project is developing a model that is based on scientific research and aims to provide information 
to build a resilient value chain model of certified Brazil nuts from Peru. The project will investigate 
how the Amazon nut reproduction is influenced by forest degradation, and what are the socio-
economic threats, barriers and opportunities for a more sustainable supply chain (Pers.com., 
Quaedvlieg 2017, Jensen, 2017). 
 
The objectives and expected deliveries of the project are to get a better understanding of the influence 
of forest degradation on reproduction, clear guidelines for improved regeneration and a socio-
economic model for a sustainable supply chain with improved livelihoods of gatherers and increased 
access of healthy nuts for Swiss consumers (Pers.com., Jensen, 2017). 
 
Peru`s forest regulations establish forests as public property, people have the rights to extract and sell 
forest resources under specific management plans. However, over the decades many valuable timber 
species have been extracted and are extinct in many areas were these species used to prevail. The 
present condition of the forest varies a lot, many of the boundaries are degraded or semi-degraded. The 
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6.4 Research on Mahogany production  

6.4.1 Standardised tests on the germination potential of collected seeds  
 

 
Tests on the germination capacity of Mahogany seeds 

 

The germination capacity of Mahogany seeds was studied using standardised tests. 20 
Mahogany seeds of given trees were placed in styrofoam containers sealed with cellophane 
and were observed until they germinated. The bottom of each styrofoam container was lined 
with absorbent paper, and seeds were moistened daily. The test series were kept in a shady 
place with aeration. They were checked twice a day and kept humid.  

Soaking seeds before planting has a positive effect on the development of many tree 
species. The positive effect on the time span needed to germination was also confirmed for 
Mahogany. Half of the seeds in the standardised tests were soaked for approximately 12 
hours in a bowl of water. Soaked Mahogany seeds germinated after 20 days on average, 
while seeds which had not been soaked took on average 13 more days to germinate.  

The germination capacity of tested seeds, at approximately 93%, is very high and confirms 
good seed quality. With time, however, this germination capacity is bound to diminish. The 
soaking of seeds proved to have influence only on germination speed, but not capacity.  

 

Seed harvesting 
tree 

Number of days 
until germination of 
the 1. seeds 

Number of 
seeds  

Total 
germinated 
seeds 

Germination 
capacity in 
percent 

SHNR 21 20 17 85 

FWCF Sm4 16 23 22 96 

FWCF Sm8 22 25 23 92 

Average soaked 
seeds 20 68 62 91 

SHNR 38 20 18 90 

FWCF Sm4 28 23 21 91 

FWCF Sm8 32 25 25 100 

Average non 
soaked seeds 33 68 64 94 

Forestry Annual Report 2014                 FCFR Forest management project CSFI 
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6.3.5.6 Maintenance and care of the tree nursery 

 
Daily care consisted of optimal irrigation and an optical screening of seedlings for plant 
pests, mortality or symptoms of disease. Plant litter and fruit from surrounding trees were 
removed regularly. The workload for the maintenance of the nursery with 10’000 forestry 
plants amounts to an average of only one to two hours a day, providing an irrigation system 
is at hand.  

6.3.5.7 Transport of the forestry plants 
The four hour transport of plants from tree nursery to the project area proved to have a 
negative impact. Forestry plants are very fragile with regards to airstream and direct solar 
radiation. The plants were watered before transportation. Although it was attempted to 
protect the plants with tarpaulins, some of them were damaged during transport. Only a 
modest amount of plants could be transported on each journey, due to limited loading 
capacity of available vehicles, a problem that had been foreseen at the onset of the project. 
A new nursery at FCFR has been built at the end of 2014 and will be fully operational in 
2015, which will help alleviate the problem.  
  

6.3.5.8 Conclusion propagation of forestry plants 
 
x The annual planning should define the number of trees of each species to be produced.  

 
x The necessary resources must be organised well in advance and in sufficient quantity.  

 
x Composting of organic waste at CSFI’s headquarters and at Santa Marta should be 

initiated.  
 

x Large Quickpot trays must be found and acquired.  
 

x Work processes, responsibilities and project organisation need to be optimised.  
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forest is a lowland-wetland forest and covers a land area of 26,000 Km2 (Pers.com., Quaedvlieg 2017, 
Jensen, 2017).  
 

 
 
Image 17, 18, 19. The images are taken by the Sustain project team, Jensen and Kettle, 2016, and shows 
forest in Peru and a Brazil nut. 
 
Since the Sustain project is in a start-up phase the pre-requisites of restoring and conserving are being 
looked at. The results of the investigations will determine if restoration will be included in the project 
in a later phase. The project is a sustainable development project, because Sustain focusses on the 
ecological, social and economic parts of the Brazil nut sector (Pers.com., Quaedvlieg 2017). The main 
activity in the project is investigation and to look at Amazon nut reproduction along a forest 
degradation gradient; pollination and pollinator argumentation, nut production, genetic diversity and 
patterns of gene flow and how this relates to seedling performance and regeneration. The project will 
also look at the socio-economic threats and opportunities for a sustainable supply chain by doing 
stakeholder analysis, system modeling and defining the decision structure (Pers.com., Jensen, 2017). 
 
The stakeholders involved are collectors, native communities, concession right owners, artisanal 
workers (peeling the nuts), industrial companies, government, cooperation’s, middle hands, inspectors, 
transporters, NGOs, local governments, brazil nut companies, universities, producers’ organizations, 
students, supermarket, certifying organizations, Swiss consumers. The project is financed by Coop 
through the World Food System Centre (Pers.com., Quaedvlieg 2017). There is a platform for 
Brazilian nuts where different actors coordinate with the government. The main purpose of the 
platform is to exchange information and needs while promoting collaboration between different actors 
(Pers.com., Quaedvlieg 2017). The ministry of environment supports the producer organisation and is 
involved in the concession rights (Pers.com., Jensen, 2017). 
 
The land tenure system for this site is handled through concession rights (Pers.com., Jensen, 2017). 
Peru´s forests are public property. People can apply for users’ rights through contract with a duration 
of 40 years (renewable). The average size of concessions that are entitled for other than timber product 
extraction is 750 hectares. Besides non-timber forest product concessions, there are concessions for 
timber extraction, ecotourism activities and conservation purposes. Concession holders are required to 
obtain approval from the regional government to extract forest resources (Pers.com., Quaedvlieg 
2017). 
 
5.3.2. Challenges and Enablers 
One of the project objective is quantifying the costs and benefits of restoring Brazil nut tree 
populations. The challenge is setting up a study that quantifies the longer-term positive effects of 
restoration, it is time consuming and costly (even when modelling approaches are used). Therefore, we 
will largely depend on existing knowledge and experience of the local population to quantify the 
benefits of enrichment planting in forest in terms of future nut production. Translating this into usable 
data and obtaining necessary information to build a resilient value supply chain will be a major 
challenge (Pers.com., Quaedvlieg 2017, Jensen, 2017). 
 
In the case of Brazil nut population, restoration and self-financing will be hard, most likely because 
the benefits in terms of production take many years (or even decades) to become visible, so the 
financial return of any investments will take a long time. However, when areas are reforested (so 
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planting of trees outside of existing forest area), financial returns can come sooner due to much higher 
light availability for the trees. Still, initial financing will be needed for restoration activities. For many 
of the concession holders this will be hard as they usually do not have any reserves that could finance 
such activities (Pers.com., Jensen, 2017). Another challenge is to create awareness among (future) 
consumers about the amazon forests and the consequences of its exploitation and to raise local 
awareness of the necessity to manage the forests sustainably and the need for reforestation (Pers.com., 
Quaedvlieg 2017). 
 
Tropical forest restoration could be an attractive investment opportunity although returns may still take 
many years (Pers.com., Jensen, 2017).  It can enrich forests with valuable timber and non-timber 
species, and contribute to carbon credits. However, it´s not only about planting trees. A strategy for the 
involvement of market actors and local stakeholders is very important and necessary to obtain 
successful results (Pers.com., Quaedvlieg 2017). 
 
One big barrier to invest in tropical forest restoration is the uncertainty about the future revenues since 
the forest is not owned by the concession holders. Concessions are given for a specific amount of 
years, but can be taken away if concession holders do not comply with rules. Therefore, the 
government would to somehow guarantee that exploitation rights will be given to any investor in the 
future at least up to several decades, which is the timeframe in which investments start paying off. 
Furthermore, production levels, prices, etc. may change drastically over time (Pers.com., Jensen, 
2017).  
 
The crucial factors for succeeding with tropical forest restoration in a long-term perspective are budget 
and time, awareness, the involvement of concession holders, local population and management. How 
this project will continue depends on the outcomes of the investigation, Coop and their role as buyers 
as well as the involvement of other key stakeholders (Pers.com., Quaedvlieg 2017). For the 
restauration activities to be continued, financial input will need to be continued as well. However, also 
a temporary effort can have long lasting results. As population size is increased by a temporary effort, 
this will most likely have a self-enforcing effect in the future. The condition here is that the project is 
long enough to guarantee establishment of newly planted individuals (Pers.com., Jensen, 2017).   
 

5.4. Sustainable Investment Perspective 
EBG Sustainable Investment Solutions, sell their services to customers by helping and advising the 
customers to find sustainable investment portfolios. The actual investments are done through funds, 
managed by fund / portfolio managers. Investors are measured by the range of activities, EBG act like an 
asset manager. Formally, they have so far operated as an investment advisor. The differences are more of a 
formal/legal nature in that i) the contracts are signed by the client, ii) that the client makes payments and 
receives the distributions directly, and iii) the client is liable for the investment decisions (Pers.com., 
Kretschmer, 2017). 
 
The process is started by a person or company wanting to do an investment and contacts EBG. EBG could 
also approach potential investors with suggestions for investment but the starting point in the process is that 
there is a request for investment. EBG then reviews what investment portfolios could be of interest for their 
specific customer. If there is already an ‘approved’ fund manager and investment portfolio, it can be 
suggested as part of the investment. That portfolio is then continuously monitored and the fund manager is 
obliged to report progress and compliance on regular basis (Pers.com., Kretschmer, 2017). 
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Figure 8. The figure illustrates the investment process described and used by EBG Investment Solutions 
(Pers.com., Kretschmer, 2017). 
 
When it comes to a new fund manager or investment portfolio, more work is needed both in verifying and 
reviewing. For the fund-manager the aspects looked at are the engagement, motivation, values, reporting, 
compliance and track record. When it comes to the investment portfolio, the factors looked at are the 
attractiveness of business model of the different components in the portfolio, people involved, track record, 
structure, processes (for e.g. audit and legal process), experience, diversification, sustainability and 
efficiency. If this is all satisfactory an investment can be proposed to the customer and the investment can 
be executed (Pers.com., Kretschmer, 2017). 
 
The aspects looked at by EBG when searching and reviewing a potential sustainable investment are 
engagement, motivation, values, reporting, compliance and track record of the fund manager. For the actual 
investment portfolio: the attractiveness of the business model of the different components in the portfolio, 
people involved, track record, structure, processes (for e.g. audit and legal process), experience, 
diversification, sustainability and efficiency are reviewed (Pers.com., Kretschmer, 2017). 
 
The barriers to sustainable investment is to integrate sustainability with the financial. How to ensure 
operation diligence and how to follow up the processes and the compliance of the fund manager and 
investment. The barriers for investing in tropical forest restorations are to merge the financial and ecology 
and to reduce potential risks for loss of investment so that the investment is still attractive. To the question 
if tropical forest restoration can pay for itself Kretschmer answered yes but probably initial financing is 
needed (Pers.com., Kretschmer, 2017). 
 
Customers can be willing to invest in something that gives a lower profit or other added value but mostly 
people invest to get the higher return on investment. This could help gain sustainability in the way that if 
investments are done for the profit, and sustainable investment can provide this, then more sustainable 
investments will be achieved. (Pers.com., Kretschmer, 2017). 
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6. Analysis 
In this chapter, the input from the background and empirical background (chapters 4 and 5) are analysed 
using the conceptual framework presented in the theory chapter. The first part of the analysis will be to 
evaluate the tropical forest restoration projects in the context of TBL, first on a general level and the on 
the project level, looking at linkages between people, profit and planet. The second part of the analysis 
will be to evaluate how a business model can be applied to the projects, Finally, an evaluation will be 
done on how the applied business model in the context of the TBL.  
 

6.1. Tropical Forest Restoration and TBL 
Tropical forest restoration projects should have a purpose and a strategy and not only aim at regaining 
eco-systems and biodiversity but also to increase livelihood and economic development for the local 
communities (Maginnis and Jackson, 2007, p 166). But tropical reforestation is also a global concern 
through its linkages between planet, people and profit. Thus, meaning that it is not only the communities 
located in deforested and degraded forest landscapes that have the responsibility for reforesting but that 
restoration of tropical forests opens possibilities to increase the global resource base for future food 
production, other gods and services and thereby need to be a global concern (IUCN, 2017). Increased 
degradation will probably worsen the environmental, social and economic problems (Lamb, 2011). Future 
land use and restoration need to take the aspects of sustainability into account to offer long-term benefits 
(Vergara et. al., 2016). 
 
Evaluating tropical forest restorations from a TBL perspective, each part of the TBL needs to be evaluated 
separately but also be unified to reach long-term sustainability. Only looking at the for example the 
economic part, mono-culture planting has a higher timber value than mixed culture (Paul et al., 20116). 
Adding on the social and environmental aspect a multi species planting offers a variety of tree and other 
NTFP species, being less vulnerable to both price fluctuation on the timber market as well as improved 
nutrition standard and resistance to pest and diseases which secures both short and long-term income 
(Forester et al., 2006, Jones et al., 2006, Piotto, 2008). 
 
Reforestation can contribute to ecological, economic and social resilience. Ecological by securing 
biodiversity, economic by enhancing a variety of goods and services produced by reforestation and a 
variety of markets to sell these to, social by enabling communities to develop a capacity for self-
management and adaptive management, from planning, to implement, to maintaining and manage 
(Lamb 2011, p 447).  
 

6.2. The Projects and TBL 
Evaluating the environmental aspect of the three projects the InIkea project is the most diverse one 
looking at the number of species planted. They have planted 70% dipterocarps, 25% non-dipterocarps and 
5% wild fruit trees (Pers.com., Alloysius, 2017). Both the InIkea and FCFR projects have a positive 
impact on ecosystems; land, air and water. The Sustain project being in an investigation phase is so far not 
having a specific and direct impact on the environment but are looking at factors that influence the 
productivity of Brazil nut trees (Pers.com., Quaedvlieg, 2017). All three projects have a long-term 
sustainability thinking when it comes to the environment. 
 
Evaluating the projects from the economic aspect of TBL the long-term thinking aspect is met. For the 
other economic aspects like contributing financially to economic development all the projects can come to 
do that in the future by increasing jobs, income and living standard. When it comes to efficient use of 
resources the FCFR project uses resources efficiently both from a usage perspective but also from a cost 
perspective. The FCFR project use the products from thinning for composting and biofuel, not wasting 
anything. For the InInkea project and Sustain it is hard to evaluate the use of resources. For the InIkea 
project being both a research project as well as a restoration project it is not clear based on the input from 
the interviews about the efficiency level. For Sustain it is too early to say. 
 
The Inkea project contribute to the local community by offering job to people to people from surrounding 
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villages. The staff stay in free housing facilities, with primary school and a small health care station. 
Facilities like water and electricity supplies are free (Pers.com., Ilstedt, 2017). The FCFR project also 
offer jobs, education and encourage and enable local participation (Pers.com., Walther, 2017). For the 
Sustain project the social aspect is a part of the project and the local stakeholders are crucial participants 
for the project. In the work with the supply chain one aspect is to investigate how the social aspect can be 
improved. 
 

6.3. Business Model Application 
If looked at the product side the InIkea project has the most to offer but as mentioned the area of 
restoration is now a nature reserve where logging and other resource extraction are not allowed 
(Pers.com., Ilstedt, 2017).  
 
For the evaluation of business model application, the components presented for a business model in the 
theory chapter will be used based on the BMC, Business Model Canvas. FCFR project the evaluation was 
performed together with the project team.  
 

6.3.1. InIkea 
The area where the InIkea project restoring is as mentioned earlier under national protection but an 
application of a business model will be evaluated. The huge amount of species planted in the area would 
offer not only valuable timber but also other products like fruit, nuts and medicinal plants. Studies have 
been made on low impact logging so if the area would be opened for sustainable use of limited resources 
this technique can be used. Another possibility is to sell ecosystem services and eco-tourism. A financial 
analysis will not be done. Revenues and the cost are presented on activity level. The funding is from two 
parties for the project. Ikea brings in revenues of 20-30 million (SEK) for every 5 year and Yayasan Sabah 
50 million (Ringgit Malaysia) from 1998 to 2024 (Pers.com., Ilstedt, 2017, Alloysius, 2017). 
 

 
 
Figure 9. A business model for the InIkea project applied on present possibilities. It describes what can be 
offered as value proposition even though this is not done today due to being protected area. Ecosystem 
services however could be offered. 
 
6.3.2. FCFR 
For the FCFR project a business model was applied and evaluated together with members of the project. 
This project does not have the project financed like the InIkea and Sustain projects which makes this 
project and business model application extra interesting since the people involved in the project have been 
looking at options to widen value offer. The content of revenue streams and customer segment is a mix of 
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current and future situation since the FCFR wants to use the business model to attract donors and 
investors. Below pictures of before start and after business model application and evaluation. 
 

 
 
Image 20, 21. The images shows the business model before and after applying and evaluating a business 
model for the FCFR project, by Anna Borgersen, 2017. 
 
For this project, a financial analysis has been performed based on estimation of cost and possible 
revenues. In the model presented below the costs and revenues will be shown on a general level as for the 
other projects and the figures will be presented below the business model illustration. 
 

 
 
Figure 10. An applied business model for the FCFR project. 
 
Harrison et al., points out that a financial analysis is needed to interest investors (cash cost and return), 
measured by Net Present Value (NPV) per hectare which, absolute pay off or Internal Rate of Return 
(IRR), rate on return on capital invested (Harrison et al., 2004, Cedamon et al., 2010). These values are 
presented in financial analysis made by the FCFR project. The analysis contains data about planting in 
numbers and cost, nursery sales cost, financial assumptions, plantation grid, yield spacing and rotation, 
timber market prices and overall cost and revenues. The whole analysis will not be presented just an 
extraction. 
 
Table 6. A summary of the financial analysis for the FCFR project, all values are in US dollars 
(Pers.com., Opal, 2017). The time to get return on investment is very long for the quality timber products 
while for example Thatch can generate an income within a couple of years. It is not until year 18 positive 
figures can be generated. 
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Year 2 5 10 15 20 25 
Total net logging income 
(income minus logging cost)  

Mahogany 
Spanish cedar 
Santa Maria 
Ciricote 
Black Poisonwood 
Thatch 

 

12 227  36 499 43 001 31 659 6 002 760 17 163 656 

       
Total expenses (excluded 
logging) 

170 349 165 407 123 300 46 095 916 471 1 105 899 

Total net income -158 121 -128 908 -80 299 -14 435 5 086 289 16 057 757 
       
IRR project 0,16      
IRR farmers 0,17      
NPV per hectare 7 102      

 

6.3.3. Sustain 
The Sustain project is in an investigating phase mostly doing research on regeneration and pollination but 
also defining a sustainable supply chain so at this stage a business model application might not be 
justified. But based on the result from the interviews with Quaedvlieg and Jensen and looking ahead there 
are both products and services and other aspects that could be applied to a business model. Applying a 
possible future business model could be useful for the planning of the next steps of the project (Pers.com., 
Quaedvlieg, 2017). There is also an interest in the area and work has been started to form cooperation 
organisations (Pers.com., Quaedvlieg, 2017).  The applied business model shown below illustrates two 
steps of a business model, the first one for Coop, Switzerland and the other (future) when it comes to that 
for example a cooperation wants to expand value offer and customer segments. A financial analysis will 
not be done. Costs and revenues are only presented on a general activity level. 
 

 
 
Figure 11. A business model for the Sustain project applied on present and for some parts future 
possibilities. It describes what can be offered as value proposition even though the project is in the 
investigation phase now. 
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7. Discussion 
This chapter revisits the main research question previously asked: How can a business model, if applied to 
tropical forest restoration, be a key for investments? But before answering that question, the other 
questions asked to support the focus of the research will be discussed: 
 
• What are the barriers to investments in tropical forest restoration? 
• When can tropical forest restoration be an attractive investment opportunity? 
• What are the critical variables necessary to provide a robust business model that attracts investors?  
 
The chapter will end with some learning experience and reflections. 
 

7.1. Investments barriers 
The barriers and challenges for investment are many; the long-term perspective, mostly more than 20 
years ahead can scare investors off both due to the long-time aspect, waiting for return on investment but 
also due to the risks connected to concession rights and the uncertainty of revenues and extreme weather 
conditions (Lamb, 2011). In the cases where the government owns the land, concession rights are given to 
use the land, making it a risk for investment since the concession rights can end before you get the chance 
to harvest the timber or get return on profit. For timber, the rotation age is more than 60 years and 
concession rights are usually not that long (Pers.com., Alloysius, 2017). This is a valid barrier for all of 
the projects presented. Even though the InIkea and FCFR projects have long concession rights and the 
InIkea project area is national protected land, things like bribery and the economic situation of the country 
can change this. In the area of research for the Sustain project the land tenure system is quite complex and 
segmented but according to the law Peru´s forests are public property (Pers.com., Quaedvlieg 2017). 
Concessions in Peru are given for a specific amount of years, but can be taken away if concession 
holders do not comply with rules (Pers.com., Jensen, 2017). Even though there are structures and policies 
for land tenure right they might be unclear and complicated and land use conflicts arise (Mangaoang, 
2005). 
 
Other barriers for investment are the uncertainty of production levels, prices, etc. that may change 
drastically over time (Pers.com., Jensen, 2017). There can also be a lack of infrastructure to gain access 
to the land for restoration (Lamb, 2011, p 447). Babin brings up other barriers like short-term thinking, 
mono-cultural plantings that increase the risk of pest and soil nutrition depletion, a lack of diversity in 
product offer, lack of stakeholder involvement, knowledge and shared visions (Babin, 2004, p 4) and a 
lack of local participation, involvement of market actors and management (Lamb, 2011, p 28). These are 
barriers in the sense that they will not contribute to successful and long-term restorations that generates 
revenues. 
 
A reforestation project is mostly not seen as a business and therefore it is not planned nor visualised in the 
same way a business would be. Not being a business can also put a lower pressure on efficiency, structure, 
management, statistics and monitoring. It could also be hard for a project to set what a potential investor 
would own materially, a certain number of trees? A certain percentage of the revenues? Maybe it could 
also be so that an initial investment cost is needed to start a project before it can be of interest for investors 
which for local communities and smallholders might find hard to secure in the first place.  
 

7.2. Attractive investment opportunity factors 
Tropical forest restoration could be an attractive investment when it can give return on investment. 
Comparing tropical forests with boreal forest, the net productivity (including productivity, energy 
efficiency and ecological assets) of tropical forests is slightly over three times as high as the boreal forest 
(Vergara et al., 2016). Restored areas can also enable sales of services like eco and conservation-tourism 
and ecosystem services. The FCFR project offers eco-tourism and is thinking about expanding it with 
conservation tourism to increase service offers but also the interest of conservation (Pers.com., Opal, 
2017).  
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Even though the payback for timber may be long there are other possible incomes on a shorter term. 
Ecosystem services like soil protection, carbon sequestration, improved infiltration of water and reduced 
flooding by improved infiltration could generate early incomes. With a diverse planting of species, both a 
short and more long-term income can be secured like biofuel from thinning products, fruit, thatch, palm 
leaves and eco-tourism. Vargara et al. presents a business case of how ecosystem services can be valued 
as an income from restoration. Together with timber and NTFP products the case shows an average net 
present value of 1140 dollars/hectare (Vargara et al., 2016, p 5). 
 
The fact that tropical forests can generate high revenues both from timber and other products and services 
and by that contribute to economic and social development does not alone make them attractive for 
investment. Other aspects like the factors for successful restoration project and enabling investment 
factors also plays a crucial role for making reforestation an attractive investment.  Factors like efficiency, 
structure, management, monitoring, sustainability, resilience, a business model and financial model with 
high credibility. To make an investment a review of these factors is needed to be able to decide if this is a 
viable and secure investment. Kretschmer points out that in order to attract potential investors, a 
sustainable investment needs to deliver the same level of profit (Pers.com., Kretschmer, 2017). Guarantees 
of exploitation rights from governments for a longer time period could reduce the risks of investments 
(Pers.com., Jensen, 2017). 
 
Another factor for the attractiveness for investment is the level of self-financing. Self-financing can be 
looked upon from different aspects. Based on the input to this research most of the respondents think that 
tropical forest restoration can be self-financed. Some state that self-financing is achievable after an initial 
investment, and others if it is viewed in a long-term perspective. If one takes the example of a smallholder 
or local community, they could start with collecting seeds and then start planting these in a small nursery 
and when the seedlings are big enough plant them in the reforestation area. In this case, they could be self-
financed but depending on what they plant it can take some time before the revenues come. Looking at the 
FCFR project, they can be self-financed if you have a 25-year perspective, for example if they would take 
a loan (if possible) they could use the loaned money during the first years of the project and then pay it 
back as the revenues increase. This could also be self-financing.  
 
To be able to achieve a self-financed restoration project depends on available resources, planning, 
knowledge, methods, tools and what products and services can be delivered, and on diversification to 
avoid the effects of price fluctuations. The projects need to be successful both to be self-sufficient, 
equitable and to attract investors. Diversity in planting species and product offer, flexible, adaptable and 
resilient systems, networks, innovation, tools and methods, long-term planning, governance and structure, 
knowledge, result-oriented and long lasting natural resource management are the crucial aspects to enable 
reforestation but also interest investors (Lamb, 2011). 
 
It could be of interest to think about starting a company for a reforestation project to eliminate some of the 
barriers and increase the investment interest. One example of making restoration into a business is Earth 
Sanctuary Ltd. in Australia who made conservation their core business and went as far as the stock market 
(Daily et al., 2000). 
 

7.3. Critical business model variables for investors  
One critical variable is the challenge to integrate tropical forest restoration projects and business models 
merging the financial part with the ecological aspects. It is when the business models include innovation, 
efficiency, openness, networking and knowledge sharing that they become valuable variables for a 
business (Chesbrough, 2007). Other variables are that the business model can be strengthened if 
supported at a strategic and operational level. The strategic level including a supporting vision, long-term 
objectives and decision structure. The operational level having reliable and transparent operational 
processes and structure, result focus, capacity and adaptiveness, quality and efficiency, networking, 
communication and a good knowledge base (Sommer, 2012). A business model is seen as a crucial aspect 
of entrepreneur and managerial sustainable activities (Boons and Lüdeke-Freund, 2012, p 11). 
 
Some critical variables for the business model are gaining the interest of sustainable investments to 
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integrate sustainability (environmental, economic and social) in all parts of the model. To link sustainable 
innovation with business models, making innovation a crucial variable (Boons and Lüdeke-Freund, 2012, 
p 9). To do this, the project needs to contain these aspects as well: a sustainable business model cannot be 
built if its base is not sustainable, in this case the restoration projects. A broad and diverse value offer and 
a wide range of stakeholders are also critical variables of a business model for restoration to help frame 
the unit of analysis and be useful tool to simplify and put the projects in a context. There are a number of 
components that need to be actively managed to create value for customers and socially by integrating 
TBL (Schaltegger et al., 2012, p 112). 
 
The applied business models for the projects meet many of the critical variables. They all have set 
objectives, a strategy for how to reach the set objectives, long-term aspects, a defined value offer, 
knowledge sharing, the TBL aspects, a wide range of stakeholders and a result focus.   
 
The financial model is a crucial component of a business model presenting the cost and revenue structure 
(Boons and Lüdeke-Freund, 2012, p 10). The financial analysis is needed to show cash cost and return on 
investment to investors. This is based on how an estimation of timber logging and estimated prices, for 
this availability of market prices is needed. The financial analysis should also include social and 
environmental cost, revenues and benefits. Finding the needed input for financial analysis when it comes 
to tropical forest restoration project can be hard due to lack of planting and survival rate data as well as 
market value for the products. For InIkea, the cost of the whole project is available and also planting and 
survival data. This could be refined to see possible revenues if the area is opened up for sustainable 
logging and NTFP extraction. For the FCFR project a detailed analysis is also available, but it is based on 
estimations when it comes to revenues. The data of planting and cost is quite accurate. 
 
A variable becoming more and more important as a part of a business model is ICT (Information 
Communication Technology). It is an important variable for networking, visualisation of the business 
model, flexibility, control and cost efficiency (Lindgren, 2011, p 48). 
 

7.4. Business models – a key for investments 
The business model as such will most likely not be a key to investment since it is the business model and 
its content that will be an enabling factor for investment. However, a business model influence how 
consumers think about the product and show the importance of connecting to sustainability (Wells, 2014, 
84). This can be reflected in the Sustain project which is sponsored by Coop Switzerland and the main 
objective is to define a sustainable supply chain of Brazil nuts to the Swiss consumers. The importance of 
consumers can also be represented by the increased demand of eco-tourism in FCFR, Belize, where work 
will now be started in building more housing facilities. A well thought through business model with 
trustworthy content and with an interesting financial model can open for investment prospects. Looking at 
the reforestation projects from an investor’s perspective, the content of the business model and other 
enabling factors for investment lie within the competence and credibility of the people who manage and 
maintain the forest, sustainability, resilience, structure and efficiency (Pers.com., Kretschmer, 2017). 
 
If the three projects are compared from a business model and investment perspective, the InIkea and 
Sustain project did not have to open the projects for investment which can be reflected in the applied 
business models for these projects. The InIkea project is not framed to generate income but looking ahead 
a business model could help the local communities in generating incomes in the future and expanding the 
ecosystem service offer. Sustain is a research project, but the potential for a business model to support 
enrichment and restoration of Brazil nut rich forest could be a model for the local cooperation’s in the 
future. The FCFR project not having funding looked at enabling factors that could open for investors, 
however initial financing or funding is mostly needed to start a project before it is interesting for 
investment. Designing a business model at the beginning of the project and by testing different input can 
help in planning a project and make the value offer more diverse, move towards self-financing, long-term 
and secure project which maybe could make it interesting even for initial investment. 
 
To conclude, business models could help fill the gap of financing for tropical forest restorations since they 
offer a powerful tool to identify points of leverage, achieve desired outcomes and a way to present a 
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substantial value offer consisting of products and services. A business model can support the entire system 
of business including government, educator and NGOs and local communities (Upward and Jones, 2015, 
p 2, 24). According to Kretschmer a business model can be a key to investment but the projects also need 
to be successful and equitable. Human organisations, especially business, are central for changing the 
circumstances and move towards a more sustainable planet (Upward and Jones, 2015, p 25). However, the 
link between business and restoration, as one representation of sustainability, is complex, and there is a 
risk that business and reforestation projects will engage in many disconnected environmental initiatives 
that fail to address, despite the possibilities presented in this research, the full economic potential which 
environmental sustainability offers (Sommers, 2012, p 48). Innovative approaches and methods are 
needed both for tropical forest restorations and business models if the critical variables are to be met and 
barriers cleared. 
 

7.5. Learning Experience and Reflections  
As an ending to the discussion some learning experience will be presented and reflected on. The ambition 
of the research done has been high from the beginning in an attempt to try bridging the world of business 
and academics, but also bridging business and tropical forest restoration. Time did not allow to dig deeper 
in the application of business models and financial analysis. It is through the meeting with people 
involved in the projects and investors, having true and genuine ambition to move towards a more 
sustainable world, that the crucial bridging is achieved. A mix of competencies, knowledge sharing and a 
diversity of perspectives, all mixed in the discussions, from which new ideas and thinking have evolved 
and relationships and trust are built. Academics nor business alone will change the world, just like 
sustainability a mix is needed and not the components as single units. 
 
Returning to the projects, we can learn for future tropical forest restoration projects based on the research 
outputs. Some of the respondents bring up the need for initial financing for a project and that after 
initiation the project could pay for itself. This is critical for when smallholders and local communities 
don’t have the financing for seeds, tools, equipment and the knowledge needed. It could therefore be 
useful to include more components in the pre-study and planning phase of a reforestation project. The 
TBL aspects could be a useful framework for analysing the sustainability aspects of a project so that the 
social and economic aspects are considered when planning how to use the land in the most efficient way 
and what to plant. A business model could be of support in this work and to interest investors. 
 
When it comes to business models for tropical forest this research has just touched on the possibilities of 
using this instrument. To apply a full and trustworthy business model for example a detailed financial 
analysis should be done. Financial analysis is needed for cash cost and return to investors based on how 
much you believe you can log and its estimated prices and to evaluate social and environmental cost and 
benefits like cleaner water and labour income. A last reflection about the projects is that if a project is not 
fully funded or financed, it can bring forward innovative and efficiency thinking, and that combining 
modelling and visualisation in the projects also delivers a wider scope of input.  



35 
 

8. Conclusions 
Increasing tropical forest restorations is urgently needed to save biodiversity, enable regeneration, fight 
poverty and meet the challenges that stands ahead of us. Reforestation does not only provide the most 
biologically diverse and carbon rich forest in the world, it is also a viable vehicle for social and economic 
development in its’ wide offer of products and services in a long-term perspective. Much land is 
degraded and could be a potential for forest restoration.  
 
Both tropical forest restoration and investments need to be conducted within a sustainable framework if 
restoration is to meet global political objectives and move towards reaching the UN SDGs, such as climate 
change mitigation, poverty alleviation, food security and biodiversity conservation and investments to be 
sustainable. 
 
As with many global challenges, rethinking is required. To achieve a change, innovative tools and 
instruments are needed and incentives for financing. The enabling factors for sustainable investment can 
be met by applying a business model for a reforestation project. A business model does not only enable 
investment but can also contribute to the success of tropical reforestation in the sense that they offer 
structure, financial model, governance etc. The business model is one factor that investors review when 
searching for interesting sustainable investments, it gives a good insight to the product and service offer, 
customer segment, structure and governance and financial model. 
  
Using a business model for tropical forest restoration projects, which in most cases are not defined as 
businesses, is an innovative approach and an agent of needed radical change. A business model is a crucial 
strategic management tool to enable success of tropical forest restorations. The core logic of the business 
model can offer equitable customer value and the fulfillment of new types of needs. Merging economic 
development and forest restoration is a powerful tool for innovation. The critical variables for financing 
are management, monitoring, operational efficiency, political incentives and regulations, stakeholder 
involvement, community benefits, transparency and information communication technology. 
 
The question of financing tropical reforestation should not be a question of if but a question of 
how. 
 
This research has contributed to the discussions in bridging business and tropical forest restorations by 
applying business model to the projects and evaluating its importance and usefulness. Tools available 
today for designing business models are few and are very financially oriented. More flexible and 
adaptable tools and models are needed to meet restoration purposes.  
 
The linkage between tropical forest restoration and a business model is a new area of research. A 
suggestion for future research would be to continue this research to define a sustainable business model 
for tropical forest restoration, a design tool, financial model and implementation and evaluate the effects 
of application. Furthermore, only three projects were included in the research. This could be 
extended in future research to create a better representation of diverse reforestation and provide 
data, wider validation of the proposed approach and to look more in detail on the enabling 
investment factors.  
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Appendix 1 
In the table below the questions asked to stakeholders involved in the projects are presented. 
 

No Question 
 Background 

1 Name? 
2 What role do you have in the project? 
3 What is the aim of the project? Expected Outcome? 
4 Why do you think tropical forest restoration is needed? 
5 What type of tropical forest are you working in? 
6 How big is the land covered in the project? 
7 What is the present condition of the forest? 
8 Would you describe it as a tropical forest restoration OR conservation project 

OR both? 
9 What perspectives/aspects are included in the project? 

a. Ecology / Biology? 
b. Social? 
c. Economic?  In what way? 
d. Resilience? 

10 What are the main activities in the project? 
11 Will you do mono or mixed species planting? What is the reason for your 

choice? 
12 How many different species are you planting? (If planting). 
13 What is being planted and why? 
14 What are possible goods and services? Are ecosystem services included? 
15 What stakeholders are involved? 
16 Can you describe the government involvement in the restoration project? What 

benefits does it provide? 
17 Can you describe the land tenure system for this site? 
18 How is the project financed? 
19 What is the needed budget for the whole project? 

 Other 
20 What are the main challenges of the project? 
21 Do you think a tropical forest restoration project can be self-financed? Under 

what circumstances? 
22 Can tropical forest restoration be an attractive investment opportunity? 
23 What are the barriers to financing / invest in tropical forest restoration? 
24 What do you believe are the crucial factors for succeeding with tropical forest 

restoration in a long-term perspective?  
25 What will happen when the project is done? Who will manage the land? 
26 What is sustainable business for you? 
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Appendix 2  
In the table below the questions asked to people who could be potential investors are presented. 

No Question 
1 What aspects do you look at when you search for sustainable investments? 
2 Do you see a business model as an instrument / a base / pre-requisites for 

investment? 
3 What are the barriers to sustainable investments? 
4 What are the barriers to financing / invest in tropical forest restoration? 
5 Can tropical forest restoration be an attractive investment opportunity? 
6 How do you monitor and measure investments? Secure investment? What do 

you own as an investor? 
7 Can customers be willing to invest in something that gives lower profit if other 

value is added? Time frame acceptance for return? 
8 Do you think a tropical forest restoration project can be self-financed? Under 

what circumstances? 
9 Can you identify any important factors that you think would be essential to 

develop a business model for 1) sustainable investment 2) tropical forest 
restorations? Components? 

10 What is sustainable business for you? 
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