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KEY POINTS

BACKGROUND

ƶMax 2C climate scenario requires 3-5m ha/year forestation, but the forest cover is still shrinking.  

ƶForestation might have better environmental, social and economic impacts, and the larger 

effects on poverty alleviation and food security than for any other development activity.

ƶAll successful reforestation depend on private smallholder, large planters and good markets.

ƶEntrepreneurial companies, not equity funds, have driven planting and carbon sequestration.

ƶLarger scale ag and forestry are key components of effective, climate mitigating FLR&D.

TRIPPLE BOTTOM LINE WITH INFORMED AND REALISTIC RETURN REQUIREMENTS

ƶForestry provides climate mitigation effect at lower cost than other activities.

ƶUnique social, environmental and economic impacts for the worldôs poorest rural areas.

ƶThis study concludes that DFI and impact investors should expect  6-8% (nominal) return on 

equity and 4-5% interest on debt, excluding benefits from climate mitigation and ESG impacts.  

1000 GREAT CONVERSATIONS AND 20 YEARSô OF FIELD EXPERIENCE

ƶThis presentation is based on my experience from leading Africaôs largest forest plantation 

establishment since 2000, built on landscape models, including the largest FSC certified forest 

plantations in Africa (ex RSA) and the worldôs first voluntary forest carbon project.  

ƶBenefiting from 1000+ conversations with dozens of different stakeholders and my current life in 

academia, it is clear that time has come to push for new, dramatically larger actions. 
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RECOMMENDATIONS 

ƶEstablishment of one or more forest and landscape restoration/ greenfield planting funds. The 

fund should target different types of capital:

Ç First loss facility

Ç Concessionary equity and debt

Ç Development and impact equity

Ç Pension funds/ infrastructure and real asset funds 

Ç Grant providers to support social and infrastructure investments 

ƶLong term debt (15-20 years with significant grace periods), similar to what is offered for 

renewable energy and other infrastructure projects. 

Ç 5-8 years grace period and sculpted principal repayments

Ç Increased component of concessionary debt at 0-1% interest

ƶEquity finance for existing and new companies should be provided by development banks, after 

years of focusing on high cost, unsustainable debt. 

ƶGrants are needed to create better, more effective and larger scale operations, targeting: 

Ç Climate change mitigation and adaptation grants for private companies.

Ç Project design and start-up. 

Ç Infrastructure, including suitable planting material, robust we-based management systems. 

ƶSeparate analysis shows that the forestry sector should generate attractive returns, but lack of 

infrastructure, difficult start-up and long time horizon justify large initial engagement by 

development banks and impact investors.
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SUMMARY

New Actions required to expand forests and restore landscapes in Africa

ƶAll major climate change scenarios and several studies (e.g. by Nova Institute, WWFôs Forest for a 

Living Planet/ NGP and WRI) show the need to significantly expand the global plantation forests.  

ƶIf global temperature rise is to be kept within 2C, there needs to be a significant increase in the global 

forest cover and / or carbon capture and storage.

ƶBusiness as usual is immoral. We have an obligation to act!

ƶLand availability means that Africa has to be part of any meaningful expansion of the worldôs forest 

cover and plantation forest areas.  Close to half of the worldôs potential to expand the forest cover is 

in Africa, and Africa has excellent people to do it. Thus, half of the worldôs Forest and Landscape 

Restoration ought to take place in Africa.

ƶEstablishing new forests in African creates more positive social, environmental and economic impacts 

than anywhere else. The landscape model will be the only successful approach to forestation in 

Africa, combined with the best international standards for sustainable forest management.

ƶPrivate companies are the locomotives in African forestation:  

Ç accounting for all large scale forestation, while Government plantations are shrinking 

Ç developing wood processing facilities producing environmentally friendly, high quality products 

and benefiting 1000s of small forest owners supplying the new factories

ƶIt is the private sector that does óproperô forestry in Africa.  Private companies have established and 

own all African FSC certified plantation forest outside of South Africa.

ƶOnly 120,000 ha commercial plantations established since 2000 and slightly more smallholder 

forests.  This is about 2% of the requirement.  Planting peaked in 2011 and the current rate of 

commercial planting is less than 10,000 ha per year. The new commercial planting since 2000 

is smaller than the loss of Government forest plantations during the same period. 
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FOREST AND LANDSCAPE ISSUES

A Forest and Landscape Restoration (FLR) and Development Model

ƶPlantation projects must be dramatically scaled up to have a meaningful impact. To develop 

Africa, Africa must benefit from the same scale benefits expected around the world.

ƶA dozen African countries can host large scale Forest and Landscape Restoration projects.  A 

future world-scale biomass to biofuel plantation will require 300,000 ha plantation and the 

Africa would require and can establish many such plantations to de-carbonise the energy use.  
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Forest Plantation
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Infrastructure 20,000 ha
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FOREST AND LANDSCAPE ISSUES

All successful large scale plantations in Africa have to follow a landscape model
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RURAL DEVELOPMENT AND POVERTY ALLEVIATION
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FOREST AND LANDSCAPE ISSUES

Food security is not threatened, it is enhanced by forest plantations

ƶóThe impact of bioenergy on food insecurity ð

and its frequent companions poverty, and 

underdeveloped rural areas - depends on the 

crop grown, the land used, the technology 

employed, and how the bioenergy supply 

chain is integrated into agricultural, social and 

economic systems. A range of options need to 

be considered.ô 

ƶPoverty is the main driver of food insecurity. 

Non-farm income is the main driver of poverty 

eradication in rural areas.   
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ƶóIt has widely been assumed that increased production of energy from biomass requires a 

sacrifice in food security, particularly for the worldôs poor. Yet closer scrutiny suggests that 

modern bioenergy ð in the form of fuel, electricity or heat ð could be developed in ways that 

actually enhance food securityô, according to Lee R. Lynd and Jeremy Woods in A new hope for 

Africa (Nature 23 June 2011). 

ƶóé potentially productive land is rather plentiful in much of Africa whereas lack of development 

is the most important underlying cause of hunger.ô August Temu of the World Agroforestry 

Centre observes: ñAfrica has 12 times the land area of India, similar land quality, and 30% 

fewer people. And yet India produces enough food to feed itself and Africa does not. The green 

revolution bypassed Africa primarily owing to serious organizational and institutional 

weaknesses, not geographically limited capacity.ò
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FOREST AND LANDSCAPE ISSUES

Biomass will eventually go to biofuels ïthe highest value end market

ƶIn the future, biomass to liquid fuel (BtL) is likely to be the highest paying end market for 

biomass if the world will de-carbonise its energy use, according to Daniel Schrag, but current 

scale is uncompetitive. Bioenergy is traditionally used to produce heat  and electricity.  

ƶTransport fuel is the second largest source of GHG globally, along with land use/ deforestation 

and after electricity production.  Petrol accounts for half of the transport fuel, and is increasingly 

replaced by electrical cars, ethanol and/or hydrogen fuel cells.  

ƶMost of the remaining transport fuel is used as diesel in heavy trucks, trains and ships, or jet 

fuel, both more difficult to replace by renewable energy.  Biomass can play a unique role in the 

de-carbonisation of these liquid fuels, based on the Fischer-Tropsch (F-T) process. 

ƶF-T is a 90 year old well established technology for producing synthetic liquid fuel, including 

diesel, jet fuel and petrol, from coal (highly polluting) and biomass, via gasification, and 

increasingly from natural gas. Capital costs for F-T plants are still high and the process is not 

cost competitive, except when the feedstock is stranded natural gas and the oil price is high. 

ƶA óworld-scaleô 30,000 barrel/ day BtL plant requires up to 50,000m3/day biomass, or 10-15m3/ 

year, or twice the volume of a modern one line pulp mill.  Establishing the plantation required for 

this plant will sequestrate 100m tons CO2, or 3% of the worldôs annual GHG emission. 

ƶElectricity can be produced from a number of renewable sources, some often more cost 

competitive than bio-electricity. However, biomass can supply valuable baseload power as part 

of distributed, clean energy solutions, in particular as part of microgrids.  

ƶAs the required forest plantations (biomass resources) are expanded, electricity production will 

be the most suitable initial ósmall-scaleô process, until sufficient scale is created to supply large 

scale bio-refineries, which will take 10-20 years.   
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FOREST AND LANDSCAPE ISSUES

USD$500m private forestry investments since 2005, of which 40% institutional 

ƶPrivate investors have invested close to US$500m in African (ex RSA) forestry during the last ten years.   

ƶGlobal institutional timberland investments are about USD 120bn.  These have played a central role in 

establishing new forest in South America.  Only USD 200m was invested in Africa (40% of private funds).  

ƶDFIs have played a minor role supporting the forestry sector.  They have provided close to US$50m of equity 

and about $100m of debt to the African forestry companies, but focused on downstream, not plantation.

ƶ High interest rate lending ensured that the DFIs generated the highest returns. It has been difficult/ impossible 

to attract new private investors to the sector and planting all but stopped following these DFI loans.  

ƶAfrica has received significant attention at international timberland conferences since 2011.  However, no 

major new private forest investor has invested in Africa since 2008, except Navigator (in Mozambique from 

2014) and Erling Lorentzen, the founder/ CEO of Aracruz, has established a successful plantation in Ghana.  

ƶGlobal Environmental Fund became the first and so far only dedicated African timberland investment fund by 

raising US$160m (of which $130m invested) from development banks around 2010, which focused on 

acquiring established plantations, often orphan assets, primarily in South Africa. 

ƶIn 2007, Southern Africa (including Mozambique and Tanzania) was included in Global Forest Partnersô (the 

worldôs largest Southern hemisphere forest investors) investment universe, and at the same time, APG, IWC, 

HMC and Phaunos invested in African forestry, all generating losses from these early investments.

Asprem Analytics - Confidential & Copyright: Last page 



11

FOREST AND LANDSCAPE ISSUES

Large scale reforestation in Africa has been done by PRIVATE companies

ƶSince 2000, private companies have established 120,000 ha new forests in Africa ïa drop in the ocean.  In 

2017, new planting is expected to fall below 10,000 ha.

ƶThis private planting has primarily been done by entrepreneurial companies backed by individual private 

shareholders, not by investment funds and only to a small extent by institutional shareholders

ƶ The Government sector has been completely absent, except Safcolôsplanting in Ifloma, Mozambique, and the 

net loss of Government forest plantation forest is believed to far exceed what the private sector has planted 

African Plantation companies (ex RSA) July 2014
StandingNet plant 2014/15E

Planted areas in ha, excl rubber Location HQ OwnershipOwner loc. forestsince 2000Planting
1 Min of Agriculture (MoARD) Ethiopia Gov't 162,000 neg. none
2 Kenya Forest Service Kenya Gov't 110,000 neg. none
3 HCEFLCD Morocco Gov't 95,000 neg. none
4 Gov't plantations (incl. Sao Hill) Tanzania Gov't 72,458 neg. none
5 Comp. de Celulose e Papel de Angola Angola Gov't 65,000 neg. none
6 ZAFFICO Zambia Gov't 54,010 neg. none
7 Malawi Forestry department Malawi Gov't 53,491 neg. none
8 Green Resources Moz/ Tan/ Ug Company Norway/Int 44,000 43,000 5,000
9 NHR Investments (Montigny) Swaziland Company RSA 44,000 neg. none
10 Caminho de Ferro de Benguela Angola London Gov't 38,000 neg. none
11 Eucalyptus Fibre Congo (MagForestry)Congo, Rep of Toronto Public sub Canada 30,000 neg. none
11 Direction Générale des Forêts Tunisia Gov't 29,140 ??
12 Rift Valley Corp (Boarders and FdN) Zim/ Moz Harare/LondonPrivate UK 28,000 6,000 1,500
13 The New Forest Company Ug/Rw/Tz Johannesburg Private 27,800 15,800 1,500
14 GEF (Shiselweni, KVTC) Sw/Tz (++ RSA)Washington Fund 18,000 6,400 0
15 Allied Timbers Zimbabwe Gov't Zim 15,000 neg. none
16 Wattle Company Zimbabwe Private Zim 15,000 neg. none
17 Rai Group Tz/Ke/Mal/Ug Nairobi Private Kenya 14,000 neg. 500
18 Safcol (Ifloma) Mozambique Johannesburg Gov't RSD 13,000 some none

Χ
Global Woods (IWC) Uganda Germany Fund 5,700 5,700 1,000

Portucel Mozambique Lisbon Public 4,000 4,000 2,700

Form International Ghana, Tanz Netherlands Private Neth 3,500 3,500 1,000

APSD Ghana Ham, GermanyPrivate Brazil 3,000 3,000 2,000

MIRO Forestry Ghana London Private UK 2,500 2,500 1,000
Source: Company Data, Poyry;  Some data included 2015 planting

Asprem Analytics - Confidential & Copyright: Last page 



12

FOREST AND LANDSCAPE ISSUES

Government owned plantations are shrinking

p Tanzania has East Africaôs largest remaining plantation forest in Mufindi, Southern Highlands. 

p The Governmentôs largest plantation, Sao Hill Forest Project is currently seeing will see 

significant decreases in the annual allowable cut as there was little replanting for two decades 

until the mid 00ôs. Tanzania has had a number of smaller forest plantations, but these have few 

trees left, and even less ready for harvesting. 

p There are similar situations in other African countries where Governments still own plantations. 

Malawi and Zambia had major pine and euca plantations (the largest 50-60,000 ha each) with 

little remaining forest.  In Uganda, the Government forests are already finished, and the forest 

is rapidly depleting in other countries.
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FOREST AND LANDSCAPE ISSUES

Proper forestry (e.g. FSC) is done by the private sector

ƶFSC is the world leading standard for sustainable 

forest management. We believe FSC is a foundation 

for successful greenfield forest plantation because it:

Ç Supports creation of high quality forest

Ç Monitors community relations

Ç Ensures high environmental standards

ƶThe private sector has established and operate all 

FSC plantations in Africa.  More than 90% of this is 

done by three entrepreneurial companies in East 

Africa.

ƶIn addition to FSC, companies might have two layers 

of carbon certification that add rigor to the operations 

and secure compliance with the toughest international 

standards

ƶGovernment forest plantations have no FSC certified 

areas.  Development agencies and donors, which 

provide significant support for Government forest 

operations, should demand FSC certification of 

Government forests, as development banks do from 

private companies.  
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FOREST AND LANDSCAPE ISSUES

The value chain is developed by private companies; benefiting everybody

ƶMost successful large scale smallholder planting has been market 

driven: Vietnam, Thailand, India, Tanzania

ƶ In East Africa, small sawmillers utilise 1/3 of the raw material.  About 

40% of the wood has historically been converted to salable products 

by the larger private companies, compared to 90% in the North.  

ƶ Increased recovery represent good resource utilization AND increases 

the value of the forest and stimulates further planting.

ƶ The new breed private forestry companies in East Africa established a 

new electricity pole industry: increasing quality, reducing imports and 

providing a market for 1,000 of small forest owners.  

ƶ Industrial scale sawmilling is required to produce clean chips from the 

wood residuals, which can be delivered to East Africaôs pulp mills.

ƶSawdust can effectively be converted to wood briquettes in large 

scale industrial facilities, with the production able to replace fossil fuel 

or unsustainably managed wood. 
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FOREST AND LANDSCAPE ISSUES

New Generation Plantations: 10 years for people, planet and prosperity 

ƶNew Generation Plantations (NGP) is an industry wide initiative by WWF to promote good and 

sustainable plantation forestry practises.  A dozen companies among the worldôs largest 

plantation owners, and some smaller companies are members. 

ƶNGP is based on for key principles (see below) and develops and encourage best international 

practices for plantation development.  

ƶ241-304 million ha of new managed (plantation) forests are needed by 2050 to reach óZero Net 

Deforestation and Forest Degradationô, according to WWFôs Forest For a Living Planet. 
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FOREST AND LANDSCAPE ISSUES

What landscapes can be restored: FSC on Board?

ƶFSC is currently working well for the North, but less so for the South based on a number of 

issues.  Most importantly, forest that has been degraded during the last 23 years (singe 1994) ï

i.e. an enormous area globally ïcannot be FSC certified.   

ƶHowever, FSC is now set to deal with this issue during 2017:

ƶCurrent FSC Criterion 6.10:  óManagement Units containing plantations that were established on 

areas converted from natural forest after 1994 shall not quality for certification, except where é 

not é responsible é or é conversion affected a very limited portion of the area éô.   

ƶAt FSC  8th General Assembly in Vancouver October 2017 there is a proposal to updated 

version of 6.10:  Plantation can be established on such land, provided that i) proper and 

transparent processes to assure that human rights and livelihoods have not been adversely 

affected, ii) measures taken to mitigate any negative effects and iii) effective and additional 

restoration of natural ecosystems.  

Asprem Analytics - Confidential & Copyright: Last page 



17

FOREST AND LANDSCAPE ISSUES 

Several Initiatives: All will fail without serious private participation

ƶSeveral Initiatives have been established to promote forestation and landscape restoration and 

development. Most have in common that they have high targets for establishing new forest, but 

all are far behind these targets.  

ƶThese initiatives provide important and valuable frameworks and stakeholder engagement, but 

have little capacities to execute on the plan.

ƶHowever, they have generated very little new tree planting or forest restoration. 

ƶIn order to make progress towards the forestation objectives, these Initiatives must engage with 

large scale private planters and the small number of successful programs for smallholder and 

medium planter (eg: SPGS in Uganda and GRôs Tanzanian farm-forest programs).   

EXAMPLES OF FORESTATION INITIATIVES

ƶBonn Challenge (www.bonnchallenge.org) 

ƶThe Global Partnership for Forest Landscape Restoration (www.forestlanscaperestoration.org)

ƶAFR100 (www.afr100.org) 

ƶAfrican Landscape Dialogue (http://peoplefoodandnature.org/event/african-landscapes-

dialogue-addis/) 

ƶAfrican Model Forest Network (http://imfn.net/african-model-forest-network) .  

Asprem Analytics - Confidential & Copyright: Last page 

http://www.bonnchallenge.org/
http://www.forestlanscaperestoration.org/
http://www.afr100.org/
http://peoplefoodandnature.org/event/african-landscapes-dialogue-addis/
http://imfn.net/african-model-forest-network


18

CLIMATE CHANGE MITIGATION EFFECTS AND RETURNS

Global warming is the worldôs largest enviro challenge: We need MITIGATION  

ƶThe Earth is warming and the climate is changing.  The global surface temperature has 

increased by 1.24C over the last 100 years (base line 1880-1920).  Human activity are 

responsible for the global warming (eg CO2 concentration has jumped from 2-300 to 400+ppm)

ƶThe implications are large: glaciers are melting, sea levels are rising, ocean streams and 

weather patterns are likely to change, deserts are spreading, etc.

ƶIt is critical that we step up the mitigation against climate change.    

Source: Columbia University (M. Sato), co2.com
Source: NASA

Rapid rise in global surface temperature
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CLIMATE CHANGE MITIGATION EFFECTS AND RETURNS

Forestry and agriculture are key drivers of GHG emissions

ƶAgriculture, forestry and other land 

uses (AFOLU) is directly responsible 

for 23% of GHG emission, larger than 

electricity (ex heat) and industry. 

ƶóOn the supply side, emissions from 

land-use change (LUC), land 

management and livestock é can be 

reduced, terrestrial carbon stocks can 

be increased by sequestration in soils 

and biomass, and emissions from 

energy production can be saved 

through é the substitution of fossil 

fuels by biomassô according to IPCC 

(AR5 p816). 

ƶóOn the demand side, GHG emissions 

could be mitigated by reducing losses 

and wastes of food, changes in diet 

and changes in wood consumption, 

though quantitative estimates of the 

potential are few and highly uncertain.ô   

Source: IPCC WG3 AR5 2014 Climate Change Mitigation Intro

Allocation of global GHG emissions in 2010 (49.5 GtCO2 eq)
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CLIMATE CHANGE MITIGATION EFFECTS AND RETURNS

Increased forest cover is critical to mitigate climate change ïat $8-10/CO2e

ƶCommercial brownfield plantation 

establishment is probably the lowest cost 

means of mitigating climate change ïand 

urgently important ($2,000/ha cost, 25m3/ 

yr/ha growth and 10 years rotation) 

ƶGHG emission from the AFOLU sector has 

fallen due to a reduction in the rate of 

deforestation, but deforestation is still 

rampant. Overall, 2016 being the 3rd year of 

unchanged energy sector emission of carbon 

(at 32Gt), according to IEA.

ƶStill, the current level of emission will soon 

lead to 3-4C global temperature rise. And, 

deforestation, and associated peat issues, 

accounts for 11% of global GHG emission 

due to continued massive rate of 

deforestation.   

ƶNote: Emission from cattle and other 

ruminant animals (through enteric 

fermentation) has continued at a slightly 

increased level.  Issues around manure and 

fertiliser cause about 4% of the global GHG 

emissions, with rice cultivation being the 4th

AFOLU issues. 

Source: IPCC WG3 AR5 2014 Ch11 AFOLU

Annual GHG Emissions from AFOLU
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CLIMATE CHANGE MITIGATION EFFECTS AND RETURNS

Biomass up from 10 to 25% of energy supply: 3-5m ha/yr plantations required

ƶBioenergy meets 10-15% of global energy demand (Lynd and Allee, 2017; and FAO and UNFP 2010: A Decision Support 

Tool for Sustainable Bioenergy), mainly in developing countries, and accounts for 75% of renewable energy.  

ƶFive leading low-carbon (2C) scenarios for 2050 forecast that bioenergy on average need to  

account for 25% of the primary energy supply (Dale et al., ES&T, 2014) even with an óother renewablesô 

first approach. WWFôs vision for 100% renewable energy by 2050 (ECOFYS/WWF) suggests that 

biomass will supply 40% of all energy.  

ƶUnder all these scenarios, 3-5m ha per year of new plantation forests are required to meet the 

projected demand, far above current rate of global plantation establishment.  

Source: Dale et al., ES&T, 2014
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CLIMATE CHANGE MITIGATION EFFECTS AND RETURNS

Major climate benefits from 20 years of plantation forestry
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HIGH IMPACTS AND ESG RETURNS

Forestry investments supports a uniquely large number of SDGs

ƶ12 of the 17 Sustainable Development Goals are being addressed by private forestry 

investments (less ambitious, NGP argues plantations forestry supports 10 SDGs).  Few or no 

other sectors address a wider range of SDGs. 

ƶIn particular, forestry/ bioenergy, provides superior SDG impacts compared to other sources of 

renewable energy. 
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