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Subject: Information for the certification of Namibian bush biomass under 
internationally recognized certification systems.  

Location:   The Republic of Namibia 

Category: Standards & guidelines 
 

Synopsis: Namibia is affected by bush encroachment on a massive scale. Bush 
encroachment severely affects biodiversity and the water resources 
including limiting the recharge of groundwater. It lowers the productivity 
and livestock capacity of rangeland, and, in turn, causes economic losses. 
Meanwhile, the bush encroachment phenomenon has created a substantial 
biomass resource opportunity that is estimated at about 450 million 
tonnes standing biomass hinting at, among others, the massive biomass-
based fuel potential. Finding sustainable alternative fuels those that 
impose minimal negative environmental and social consequences is a 
priority in the 21st Century. To this end, Deutsche Gesellschaft für 
Internationale Zusammenarbeit (GIZ) GmbH supported Namibia in the 
organization and implementation of innovative solutions in the local 
sectors of sustainable biomass exploitation for alternative energy markets.  

Given this context, the GIZ Bush Control and Biomass Utilisation Project 
(BCBU) attempts to develop sustainable supply schemes for bush biomass 
and associated products through the development of biomass industrial 
parks (BIPs). The Institute for Applied Material Flow Management (IfaS) is 
working on the development of partnership structures between Germany 
and Namibia for the sustainable utilisation of biomass, where the 
development of practitioners’ technology network in BIPs is a key focus. 
This endeavour aims to improve the harvesting and processing methods of 
bush biomass in Namibia and also triggers strategic partnerships with 
international off-takers of the final products. In order to facilitate the 
international offtake, the certification of biomass is necessary. Presented 
here is the technicalities of the Namibian bush biomass certification 
process highlighting the possible scenarios and critical elements in 
achieving internationally recognized and accredited certification for 
Namibian biomass. 

  

Implementing Entity: Institute for applied Material Flow Management (IfaS) 

 

Contact: Professor Dr. Peter Heck                                                                        
Managing Director  

Environmental Campus Birkenfeld/Trier University of Applied Sciences, 
P.O. Box 1380, 55761, Birkenfeld  

Tel.: +49 (0) 6782171221 
p.heck@umwelt-campus.de 
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1 Study Background 

Namibia is affected by bush encroachment on a massive scale. The phenomenon currently affects 
around 45 million hectares of farmland in eight of the country’s 13 regions. Bush encroachment 
severely reduces biodiversity and the availability of groundwater. It lowers the productivity and 
livestock capacity of rangeland by up to two thirds. This, in turn, causes economic losses of over 
EUR 100 million every year due to reduced agricultural productivity. On the upside, the bush 
encroachment has augmented the biomass resource of Namibia, amounting to about 260 - 450 
million tons of standing biomass (at a harvest rate of 10 t per hectare). Measures to rectify the 
bush encroachment, known in Namibia as “de-bushing” or “bush-thinning”, are creating new 
opportunities for the Namibian economy through the use of this resource for energy generation 
(electrical and heat energy) and value chain creation in other sectors. The bush-thinning process, 
therefore, offers a significant potential to increase agricultural productivity, economic growth, 
employment, and sustainable energy supply without competing local food production. 

Therefore, in 2015/16, existing bush-based biomass producers established the Namibia Biomass 
Industry Group (N-BiG). The establishment and operationalisation have been (and still is) 
financially supported by the Support to De-bushing Project (now the Bush Control and Biomass 
Utilisation Project, abbreviated BCBU) with the aid of the German government through its 
international cooperation agency GIZ’1. The second project phase started in January 2018 and will 
last for four years, till December 2021, where the focus of the project is on the establishment of 
biomass industrial parks (BIPs), in strategic locations in Namibia, where biomass can be utilized 
in larger scale, in order to diversify the product portfolio, employing a wide gamut of innovative 
technologies with the aim to exploit inter-technological synergies and economy of scale.  

The project emphasizes particularly on the solution of technical and administrative hurdles, the 
development of sustainable, efficient and locally adapted harvesting and processing methods and 
associated capacity building. Till the start, it is essential to further sensitize the international 
(especially European) market with the existing stakeholder network and the implementation 
bodies in Namibia in order to keep demand for BIP products.  

Sustainable Biomass Program (SBP) has been recognized by the European Union based RED2 
as a certification system designed for woody biomass, mostly in the form of wood pellets and 
woodchips, used in industrial, large-scale energy production. Forest Stewardship Council (FSC) 
and Programme for the Endorsement of Forest Certification (PEFC) similar certification schemes 
are applicable for forest certification schemes. Therefore, this document explains the possible 
approach for acquiring an SBP certification for the Namibian bush biomass. 

 

 

 

                                                             
1 Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH 
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2 Introduction  

Globally, increased awareness is created for the sustainable extraction and utilization of resources 
to minimize environmental harm and maximize conservation. Many national and international 
commitments are focused towards introducing renewable and sustainable sources of energy 
while enhancing national frameworks in biomass energy. As a source of energy, sustainable 
biofuels are gaining a large attention on a global scale. Standards and policies with certifications 
are being established to safeguard sustainable harvesting, processing and transportation of 
woody biomass. 

Major types of liquid biofuels such as bioethanol or biodiesel (derived from vegetable oils and 
animal fats), Green diesel (derived from algae etc.) and raw biofuels such as wood pellets, wood 
chips or charcoal etc. considered as widely used biomass related fuels. 

Namibian bush biomass plays a special role in the country’s ecological system. The invasive 
growth of Namibian bush has created stress for the entire socio-economic structure of the country 
for decades. A direct consequence of unsustainable land management and animal husbandry, bush 
encroachment currently affects over 30% of Namibian land area and, inter alia, had reduced the 
country’s rangeland production capacity by about two-thirds. Bush encroachment severely 
impacted the traditional grazing-based cattle industry, negatively and severely impacted the 
biodiversity, depleted the groundwater sources and its recharge capacity. However, on the flip 
side, there are over 450 million tons of an untapped renewable resource, id est biomass, thriving 
on 45 million hectares. 

Therefore, sustainable bush control and biomass utilization are essential. In the Namibian 
situation, bush biomass and its by-products can be used as alternative fuels, contributing 
substantially to reduce greenhouse gas emissions. However, distinct biofuels affect the 
environment differently, whereas production techniques, technologies and transport methods 
can expose negative environmental impacts. Although, in some countries, biofuel production has 
negative impacts for local food crops, in Namibia, the situation is much different as bush-biomass 
is considered problematic and, due to uncontrolled spread in agricultural lands. Therefore, 
sustainable thinning of Namibian bush is important. 

The proposed Biomass Industrial Parks (BIP), is a practical solution addressing Namibia’s 
longstanding bush encroachment issue. BIPs essentially provide a practical solution to the 
underlying issue, where, by utilizing the bothersome biomass at an industrial scale not only 
control the bush encroachment but also create a multitude of economic, social and environmental 
benefits. To that end, this project aims to create a sustainable biomass industry in Namibia that 
converts a burden-to-bounty which, in the process exploit sectoral synergies—including public 
and private sectors—in order to create a spectrum sustainable products and services of high value 
that caters to local, regional and international markets. Some of the notable features of the project 
include the creation of regional added value (RAV), climate protection, biodiversity conservation, 
innovative and sustainable business models.  

To ensure not only sustainable production, but also quality, biomass verification is of major 
importance for bush biomass utilization. Depending on the region, there are different verification 
and certification systems that recognize biomass sustainability. This document will briefly 
introduce into the importance, applicability and the cost structures of certification schemes that 
apply with regard to Namibian bush biomass harvesting, processing and trade. 
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3 Objective 

The objective of this document is to provide information regarding international biomass fuels 
certification in order to harvest, process and trade Namibian bush biomass locally, and 
internationally in line with global regulatory sustainability requirements. The international 
orientation is based on potential export opportunities of bush-derived fuels to the European 
Union. Case example in this context is a BIP. 

4 Methodology  

In order to analyse existing certification schemes and to select a viable certification system for a 
BIP export value chain, a four-step approach was followed, comprising: 

 

1. Screening, identification and definition of applicable and most compatible certification 
systems and schemes.  
1.1. Feasibility analysis to implement the certification procedure for a BIP. 

 
2. Description of the cost structure for the certification(s). 

 
3. Development of a summarized set of instructions (guideline) in order to certify Namibian 

bush biomass for a BIP.  
 

 

Certification process and related information presented herein follows the assumption that the 
BIP is in place and in operation. In order to facilitate the international trade for energy generation 
certificates are required. 

Different forest management schemes and certification systems were studied initially to identify 
the compatible system for Namibian encroacher bush. Current activities performed by different 
certification schemes in Namibia were observed and researched. Based on the information 
gathered during several meetings, internet research most compatible certification systems are 
screened and evaluated. Feasibility analysis and the summarized set of instructions are based on 
the screened certification schemes for Namibian bush biomass. 
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5 Certification schemes – Identification and screening  

Biomass and its by-products can be used as alternative fuels, contributing substantially to reduce 
greenhouse gas emissions. However, distinct biofuels affect the environment differently, whereas 
production techniques, technologies and transport methods can expose negative environmental 
impacts. To ensure not only sustainable production, but also quality, biomass verification is of 
major importance these days especially for international trade. Depending on the region, there 
are different verification and certification systems that recognize biomass sustainability. Biomass 
verifications act as independent documentation that the products are sustainably produced and 
supplied. It is a proof that the businesses have met national and international regulatory 
requirements.  

Several biomass certification and forest certification schemes which are recognized globally have 
been evaluated. Main schemes in the interest are listed below,  

 

Biomass certification systems (specified for energy production) 

1. Sustainable biomass Program (SBP) 
The Sustainable Biomass Program is a certification system designed for woody biomass, mostly in 
the form of wood pellets and woodchips, used in industrial, large-scale energy production. 
 

2. Sustainable Resource Verification Scheme (SURE) 
Sustainable Resource Verification Scheme ensures the sustainable and responsible use of biomass 
within the energy sector and to make a tangible contribution to greenhouse gas reduction. 
 

Forest certification schemes (specified for forest certification and supply base evaluation) 

1. Programme for the Endorsement of Forest Certification Schemes (PEFC) 
PEFC care for forests globally and locally. Function is to protect forests by promoting sustainable 
forest management through certification.  
 

2. Forest Stewardship Council 
FSC certification ensures that products come from responsibly managed forests that provide 
environmental, social and economic benefits. The FSC Principles and Criteria provide a foundation 
for all forest management standards globally. 
 

3. Sustainable Forestry Initiative (SFI) 
SFI is a sustainability organization that stands for future forests. It is an independent, non-profit 
organization that provides supply chain assurances, delivers conservation leadership and supports 
education and community engagement. 

The selection of a biomass certification system was the primary goal as it is the most important 
requirement for the export value chain. SBP was selected based on extensive research and its 
compatibility with European government regulations and industry standards.  

Forest certification is an essential component for the SBP certification which is recognized and 
discussed under the supply base evaluation. One of the above forest management schemes or any 
other SBP approved forest management scheme with a regional risk assessment should be in place 
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for the SBP certification. Based on background studies, extensive use around the world and 
considering the functionality in Namibian territory and their experience in Namibian bush, FSC 
has been selected for the forest certification system. 

 

5.1 Sustainable Biomass program – (SBP) 

Sustainable Biomass Program (SBP) certification applies to organizations that produce, trade or 
use woody biomass for energy production. SBP is a tailored certification system to help biomass 
suppliers and energy producers meeting European government regulations and industry 
standards. 

EU has laid out its framework of sustainability criteria for solid biomass fuels in European Union 
Renewable Energy Directive II (REDII). It establishes an overall policy for the production and 
promotion of energy from renewable sources in the EU. Initially, In RED II, the overall EU target 
for Renewable Energy Sources consumption by 2030 has been raised to 32%2.  

Therefore, the SBP is tailored to be in line with REDII and discusses the sustainability criteria for 
forest biomass. SBP addresses important aspects in biofuel use such as minimizing the risk of 
unsustainable forest harvesting, minimize risk of negative impacts on forest carbon stock and 
promote carbon efficiency throughout the supply chain, delivering optimal GHG saving.  

As preferable precondition, in order to achieve the SBP certification, a valid FSC or any other SBP 
recognized chain of custody certificate is required. However, alternatives exist to become SBP 
certified even without a fulfilment of this precondition.  

Forest operations do not need to be SBP certified, unless the operation holds FSC or another 
similar certificate. SBP certified buyers of woody feedstock are obliged to take additional steps to 
ensure that the material is SBP compliant. A risk assessment is essential to obtain the SBP 
certification which is based on the supply base evaluation. SBP certified buyers might therefore 
prefer operations to hold either FSC or any other SBP recognized forest certification. 

In order to meet the purpose of SBP, which is, to facilitate the economically, environmentally and 
socially responsible use of biomass by meeting climate goals, four objectives should be 
accomplished.  

 
1. Assurance,  
2. Certification, 
3. Communications 
4. Organizational development and resource. 
 
 
 
 

 

                                                             
2 Renewable Energy – Recast to 2030 (RED II), https://ec.europa.eu/jrc/en/jec/renewable-energy-recast-2030-red-ii  
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5.1.1 Entitlement to make an SBP claim3 

A biomass producer (BP) who can either be a wood pellet or chip producer, receives a certificate 
upon the satisfactorily demonstration of the compliances and then is entitled to produce and sell 
biomass with an SBP claim, provided the feedstock meets SBP requirements and the SBP certified 
management system is implemented and closely monitored during production. 

There are two SBP claims: SBP-controlled and SBP-compliant.  

SBP-compliant biomass is the biomass that comes with a claim that the feedstock originates from 
a certified forest (that is, FSC or any other SBP recognized system, including feedstock with a 
certification claim from PEFC-endorsed systems, such as SFI), or feedstock sourced from areas 
that are evaluated to be ‘low risk’ following a Supply Base Evaluation. Namibian encroacher bush 
is not classified as “classic” forest whereas the encroached farm land is categorized as “Other 
Wooden Land - OWL” within FSC.4 

SBP-controlled biomass is any biomass that is produced from feedstock with an FSC or SBP 
approved similar claim, or feedstock sourced within the scope of the SBP-approved controlled 
feedstock system. 

 

Figure 1: Entitlement to make an SBP claim5 

                                                             
3 Sustainable Biomass Program — Annual Review 2019 
4 Insert SOURCE! 
5 Sustainable Biomass Program — Annual Review 2019 
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5.1.2 Energy and Carbon Balance 

SBP sets 6 standards against which feedstock must be assessed. The standards are somehow 
interdepended, whereas one standard provides information relevant for the other. As BIP’s 
international off-take value chain is designed to produce energy, the calculation for energy and 
carbon balance is substantially important.  

Standard 6 comprises Energy and Carbon Balance Calculation6. It defines the options and 
requirements for the calculation of energy and carbon balances. For the entity in demonstrating 
compliance with this standard, compliance with other SBP standards is not a pre-requisite and 
this calculation is usually undertaken by the end use generator.  

Standard 5 sets out the requirements for energy and carbon data that must be collected along the 
supply chain and how it is to be communicated7 while Standard 4 sets out the requirements for 
ensuring that the chain of custody of SBP certified biomass is maintained, such as legality of the 
supplied biomass.  

There are variations for energy and carbon calculations due to the differences in regulatory 
frameworks (legal mechanisms that exist on national and international levels for biomass and 
energy related aspects). As such, the methodology by which calculations shall be made are 
specified in the associated Instruction Documents which are specific to regulatory requirements 
Further it is important to mention that the compliance with this standard alone does not permit 
any claims to be made on the sustainability of biomass used or supplied.  

Exemplary Energy and Carbon balance for the proposed BIP 

Based on the projected scenario of the BIP an illustrative energy and carbon balance is carried out 
following the SBP standard. The scenario is based on harvesting 250,000 tons of encroacher bush 
annually with a 200,000 tons of pellet output. Further, the calculation is based on the energy and 
the fuel consumption of each stage within the supply chain (cp. Annex 2). The BIP will have a 50% 
renewable electricity share generated through on-site photovoltaic systems. For the transport 
section within the scenario, 100 km distance for trucks (field to BIP), 600 km for train (BIP to 
port) and 10,000 km for ship (WalvisBay to ARA) are considered. The emission and the energy 
consumption per ton of pellets for this endeavour are given below (Figure 2).  

 

 

 

 

 

 

 

 

                                                             
6 SBP Framework Standard 6: Energy and Carbon Balance Calculation, www.sustainablebiomasspartnership.org  
7 SBP Framework Standard 5: Collection and Communication of Data, www.sustainablebiomasspartnership.org 
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Energy consumption 

 

 

Figure 2: Energy and Carbon balance for the BIP 

 

The above figure indicates the energy and emissions related to the steps required by the SBP 
Energy and emission balance. Calculated emissions which are based on the scenario has 89% 
emission savings compared to the Natural Gas. 

According to the SBP standard, energy and carbon balance of the entire value chain is limited to 
harvesting, processing and transportation phases. Therefore, the land use and land use change of 
the forest lands and their emissions are not included. The intended land use after harvesting can 
have several impacts towards the emissions and total energy balance. Although the EU Regulation 
for the Land Use, Land Use Change and Forestry sector (LULUCF Regulation, Regulation (EU) 
2018/841, European Commission 2018f) requires EU member States to ensure that the LULUCF 
sector does not generate net emissions and contributes to the enhancement of sinks in forests and 
soils, the SBP does not requires the energy and emission related to the land use change. 

 

 

Total value: 140 kgCO2/t Emissions involved in generating 1 kWh energy from Bush biomass:28 gCO2/kWh
(NCV of Bush biomass = 5 kWh/kg)

Savings
Natural Gas 250 gCO2/kWh 89%
Hard coal 350 gCO2/kWh 92%

Total value: 536 kWh/t
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5.2 Forest Stewardship Council (FSC) 

FSC is a non-governmental, international organisation dedicated to promoting responsible 
management of forests which recognizes the whole world. FSC has developed a system of forest 
certification and product labelling that enables people to identify responsibly sourced wood, 
paper and other forest products8. FSC runs a global forest certification system with two key 
components which are Forest Management and Chain of Custody (CoC). 

The certification process is carried out by independent organisations called certification bodies 
(CB), which assess forest products, forest managers and companies against FSC standards. 

FSC has ten principles to be followed and complied (Annex 1 – FSC Principles). The biomass 
operator; i.e. BIP should ensure the principles are followed and monitored with the aid of 
appointed managers9. 

 

5.2.1 Chain of Custody10 

The chain of custody (CoC) could be described as the continuous path of the product flow whereby 
feedstock management process is described from forest/bush area to the consumer, including all 
stages of harvesting, transformation and distribution. 

CoC certification is required whenever a company carries out any physical alteration to the 
timber/product or take physical or legal ownership of the timber/product and whenever a 
company wishes to make independent use of the FSC trademark. 

A central part of any CoC system is to monitor and evaluate the total supply chain. It includes 
gathering, recording and verification of information on quantities and volumes of materials 
involved. Cross-checking and linking the quantities at subsequent stages of the supply chain 
provides evidence whether there is any accidentally or intentionally caused irregularity and 
discrepancy in the monitored system which has to be addressed and corrected.  

Management of critical control points (CCPs) is an essential part of the CoC certificate. The first 
step for an organisation which wants to implement CoC is to identify all CCPs. Each of the points 
identified needs control to ensure that mixing does not occur. CCPs are those places or situations 
in the supply chain where materials from uncertified/uncontrolled sources could enter or where 
certified/controlled materials could leave the system. Based on the principles of segregation, 
identification and documentation in the usual system, CCPs have to be managed.  

Setting up a CoC system within the FSC framework can be achieved after the CCPs have been 
clearly identified. A good documented system of procedures and controls is essential. 

 

 

                                                             
8 What is FSC, Factsheet, https://www.fsc-uk.org 
9 FSC® international standard, FSC Principles and Criteria for Forest Stewardship, FSC-STD-01-001 V5-2 EN 
10 FSC Chain of Custody, https://www.fsc-uk.org/ (Accessed 2021-01-25) 
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5.2.2 Forest Management Group scheme 

Forest management schemes and CoC group schemes in FSC have been developed to support 
small enterprises and small land owners to achieve FSC certification by reducing the overall costs 
of certification.  

In relation to the BIP, the benefit of the group scheme(s) is that the small woodland owners can 
become certified jointly under one certificate. A BIP can act as the respective group manager and 
can establish its own group scheme for those owners who wish to participate in the supply of 
bush-biomass. 

To carry out the risk assessment of the entire group scheme, an FSC accredited certification body 
will audit a sample of group scheme members, rather than auditing each individual forest owner. 
A group manager or a coordinator should be assigned to ensure that all participants of the group 
are using systems that meet the FSC requirements as well as BIP related requirements (any 
additional regulations or compliances set by the BIP). 

According to the FSC group scheme, there are no restrictions on the size of the forests managed 
by the group scheme members, nor on the type of land ownership (including public, private or 
community owned). Although, the group itself will set eligibility conditions, which are mandatory 
to be fulfilled in addition to meeting the requirements of the relevant national forest stewardship 
standard11. 

The group scheme approach is the ideal solution for both scenarios discussed above as it supports 
for the long-term functionality of a BIP. Further, it creates a large biomass market potential within 
the country and it gives the option for the land owners to participate in the supply base. 
Additionally, the participants who are willing to be suppliers are secured within the group scheme 
as BIP ensure the purchase of biomass from their lands in the long-run. 

 

 

 

 

 

 

 

 

 

 

                                                             
11 Forest Management Group Schemes, https://www.fsc-uk.org/ (Accessed 2021-01-25) 
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5.3 Drivers of the certification – (Proposed procedure with FSC group 
scheme) 

According to the FSC and SBP certification requirements, one of the organizations in the value 
chain should hold the CoC certificate. In this case, BIP is the fuel producer, as well as the customer 
for each biomass supplier (farmer) in the group scheme(s) who is also responsible for sales incl. 
local, regional and continental trade. Initially, the BIP should hold the FSC CoC certificate for the 
lands in the group scheme as the supply base. Secondly, the BIP should hold the SBP CoC 
certificate which is based on the supply base evaluation of the aforementioned FSC certificate of 
the group scheme. Therefore, in this case, the BIP is the holder of both CoC certificates from FSC 
and SBP. Figure 3 explains the certifying mechanism of biomass suppliers in the group scheme. 

 

 

Figure 3: Diagram of the mechanism for certification 

 

The customer (BIP) in the above diagram has the power of choice and can define the product to 
be consumed. For the group scheme, there are no restrictions for the suppliers who wish to 
participate in the future. Biomass producers hold the certification of forest management and 
the processor; herein mentioned as the BIP holds the CoC certificate.  

The certification body does the assessment, monitoring and certification. Within the certification 
process, an acceptable definition of good forest management is defined as per the standard and a 
credible system to assess which forests meet the standard will be developed before the sourcing 
of products. 
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According to the above diagram (Figure 3), SBP CoC certificate for the intended value chain is 
based on the FSC CoC and its supply base evaluation. The SBP certificate will cover the entire value 
chain up to the port of Walvis bay in Namibia.  

The BIP has the ability to create its own new group scheme(s) or link with existing group schemes 
in the country. Similarly, participants have the ability to join with existing group schemes upon 
the agreement to comply defined requirements or by acquiring an individual FSC certificate. 
Group schemes also help the BIP to monitor, manage and regulate lands by appointing group 
managers.  

 

5.4 Why group schemes are used? 

The existing group scheme option in FSC and the experience of FSC in Namibia with the bush 
biomass are the main reasons to select FSC as the adequate forest management system for the SBP 
certification for a BIP. Group schemes possess benefits which are beneficial for sound BIP 
operation. Management part and the administration of supply base is much more efficient with 
group schemes. In Namibia, the lands are owned by several entities ranging from private owners 
such as farmers, companies etc, and government. Also, the sizes of lands are highly varied. Under 
that circumstances, the management of such diversified supply base can be easily handled by 
group schemes. Especially, it simplifies the management procedures and initial certification 
requirements for both the biomass operator and the biomass supplier and enables suppliers to 
join with an existing group scheme at any point of time upon their desire. 

As it is explained in the paragraph 5.2.2, the group scheme is developed to support small 
enterprises and small land owners to achieve FSC certification. Not only it reduces the overall 
certification cost, but also the proper observation of group managers will enhance the continuous 
sustainable management of forests as per pre-defined FSC and BIP standards.  

 

5.4.1 Existing group schemes in Namibia 

Currently, Namibia has reached nearly 1.15 million hectares (11,500 km2) FSC forest management 
certified area. The Centre for the Modernisation of Operations (CMO) group has already 
established a FSC group scheme in Namibia. The objective is to; 

“Facilitate FSC access to all entities at a national level who are committed to responsible 
debushing and who wish to use the FSC as a means of providing evidence of good 
practice” 12. 

CMO also defined the requirements for the expansion of its group certificate and reach 1.2 million 
hectares of FSC certified land by 2021, which would make it the most extensive group certification 
scheme in Africa in terms of area. There are 255 group participants registered within the CMO 
Namibia group scheme13.  

                                                             
12 CMO establishes FSC Group Scheme in Namibia, CMO Group, https://www.linkedin.com/pulse/cmo-establishes-fsc-group-scheme-
namibia-michal-brink   
13 List of participating sites/group members/FMUs, http://fsc.force.com/servlet/servlet.FileDownload?file=00P4y000017rUsYEAU  
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CMO describes its field of activity and its initial focus is to provide consulting, training and auditing 
services to the forest industry globally with the vision to constantly improve forestry and natural 
resource competencies in Africa and beyond. 

Similar to the procedure in Figure 3 in paragraph 5.3, CMO can include any supplier to the group 
scheme upon the agreement to comply the principles and criteria of FSC and additional 
requirements given by the BIP as the customer. According to the expert’s explanation in CMO, 
those additional requirements/standards can be expanded based on the customer’s choice in any 
given time. It is a great advantage for the BIP to adjust most applicable standards for their entire 
supply base depending on timely requirements. Because a BIP is not only a biomass producer but 
also a solution to overcome Namibia’s socio-economic stress caused by the bush. Therefore, BIP 
has much more diversified objectives which are oriented for the wellbeing of the society and 
environment in terms of quality of life, biodiversity of the region, agriculture et cetera.   

According to the current procedure of the CMO, the entire process has been simplified for the sake 
of simplicity for the farmers. CMO’s software-based management system offers an easy 
management of documents for farmers, group managers and CMO itself. It mainly offers online 
data acquisition, recoding, real-time updates etcetera about Labour management, Annual 
production and Camp (site) management. In the simplified process, farmers have only 7 key 
documents to use. In Namibia, the software solution and its applicability provide an easy 
centralized management capability for the scattered bush in a large area which is more than 
11,000 km2. 

 

5.4.2 FSC Group schemes for a BIP 

A BIP as a customer has the ability to create its own group schemes in relevant areas, although it 
is a possibility, the administration workload during the risk assessment and certification process 
can create delays and greater costs. Also, to address the larger areal context for a single BIP will 
be timely inefficient and there will be a learning curve for the entire process in documentation, 
understanding the supply base, and awareness and capacity building. Therefore, the BIP could 
join with an existing group scheme(s). The experience gained by current schemes on the local 
grounds are useful for the value chain creation for the BIP. The knowledge and the on-site 
experience of those group schemes such as the technical understanding, local contacts with 
communities and organizations will scale up the BIP activities and enable efficient land 
management and regulation of land in the supply base. The additional requirements which are 
defined by a BIP can be easily managed and communicated via resource management units in 
group schemes. 

Furthermore, a BIP can use the FSC group scheme to secure-long term harvesting areas for the 
supply base and facilitate the entry of owners of bush encroached land into the FSC group scheme 
certificate. Cost structure and how it is managed for the process and the simplified set guidelines 
are provided in chapter 7. 
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6 Costs for the certification(s) 

The initial certification process for both FSC and SBP which includes all the evaluations, site visits, 
stakeholder consultation and documentation is carried out by an approved certification body 
(CB). Total budget for the entire process is formulated by the selected independent CB after the 
full evaluation of the scope, size and the workload of the process.  

During the search for certification of bush biomass, following third party certification bodies were 
identified which are accepted by SBP and FSC certification systems. 

 Control Union Certifications BV 
 Preferred by Nature (formerly NEPCon) 
 Forest Certification LLC 
 SCS Global Services  
 DNV GL Business Assurance Finland Oy Ab 

Preferred by Nature (formerly NEPCon) was contacted for initial discussions based on their 
credentials and work done in the field. Several meetings and interviews were carried out in order 
to gather information related to the certification process. 

Although, the cost for the certification process is not yet defined by the certification body, there 
are fixed cost such as annual membership fees and commissions charged based upon each ton 
of biomass sold. The following information is an explanation about the involved cost for each 
certification system. 

 

6.1 Fees for FSC 

FSC membership fee is different according to the global location of the individual or 
organizational member in either the global south or the global north (Namibia is therefore 
categorized under the global south). Also, for organizations, membership fees vary according to 
the type and size of the organization. Main difference is made between non-profit and for-profit 
organisations. For individuals in the global south the rate is set at US € 31.16 per year. 

Table 1: Fees for non-profit organizations14 

Category Organization Size Annual Fee (EUR) 

  Number of Employees Turnover (EUR)15 South 

Small 1 – 100 > 12.3 million €61.5 

Medium 101 – 200 12.3 – 24.6 million €410 

Large 201 – 1,000 24.6 – 123 million €820 

Very Large > 1,000 > 123 million €2,050 

According to the FSC fee schedule16, the organization can define the category depending on what 
is easier to measure. 

                                                             
14 Membership fees -  https://ic.fsc.org/en/choosing-fsc/fsc-membership/membership-fees   
15 1 USD = 0.82 EUR (2021-02-05), https://www.xe.com/currencyconverter/convert/?Amount=1&From=USD&To=EUR   
16 FSC fee schedule - https://pt.fsc.org/preview.quotas-fsc-int.a-263.pdf  
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Table 2:Fees for profit organizations5 

Category Organization Size Annual Fee (EUR) 

  Number of Employees  Turnover (EUR) South 

Very Small 101 – 200 < 16.4 million €82 

Small 101 – 200 16.4 – 32.8 million €615 

Medium 201 – 1,000 32.8 – 164 million €1,230 

Large 1,001 – 10,000  164 million – 1.64 billion €3,690 

Very Large > 10,000 > 1.64 billion €6,150 

 

6.1.1 Fees involved in FSC group scheme for farmers 

Suppliers who are participating in FSC group schemes have to pay a registration and audit fee as 
well as a commission for each ton of sold product in order to stay in the group scheme. The farm 
audit will cost around € 250-300 (depending on the size of the farm). There are no restrictions to 
size and land area made for suppliers to participate in group schemes. The commission currently 
is based at 1.5% of the product selling price (all excl. of VAT). There are no other costs involved. 
In the case of a BIP this charge could be covered by the BIP on behalf of the supplier. 

 

6.1.2 Involvement of Service providers (SP) in the process 

There are multiple SPs that could be involved in the process. The important question is where the 
service providers are involved in the harvesting process. The level of involvement and the role of 
the SP should be clearly documented and communicated along the value chain.  

A land owner can hire a SP for the harvesting process at a certified land. The SP will supply 
necessary equipment, machinery and labour. Therefore, the land owner has to agree with the SP 
for the cost of work. Especially, SPs should perform the actions under the prior approval and 
knowledge of the group manager and SPs should comply with FSC rules in all cases (mainly rules 
1 and 2). 

In an event where the SP claim the ownership of harvested biomass from the certified land, the 
arrangement of the fees and the legal compatibility with the BIP value chain should be clearly 
defined and communicated to the management group. The initial agreement would be the price 
for biomass/work between the land owner and the SP in the given area. Based on the knowledge 
obtained through the documents and standards, the legal ownership of the biomass/land should 
be clearly defined. Therefore, a legal arrangement between the land owner and the SP should be 
in place as a proof to justify where the biomass is originated and who possesses the authority to 
use and trade the product. As the respective land is already FSC certified, the biomass obtained 
from that land is eligible to be traded under the FSC certification. Although, the above legal 
arrangement should be in place. Therefore, the SP can sell the harvested biomass to a BIP or any 
other buyer. 
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6.2 Fees for SBP17 

SBP certification has two sections for related fees which are applicable for biomass producers, 
traders and end users. SBP fess are shown in Euros as it is primarily tailored for European 
government regulations. 

Biomass producers producing wood pellets pay a fee of €0.15 per tonne of all wood pellets sold 
with an SBP claim18. Biomass producers producing woodchips pay a fee of €0.08 per tonne of all 
woodchips sold with an SBP claim. 

The principle of the above fee schedule is to introduce a flat rate fee for two categories of fuel. 
Significant difference of energy values of most traded wood pellets compared to most traded 
woodchips are the base for these categories. The fee is to be paid quarterly and woodchips are to 
be recorded in the data transfer system (DTA) on a wet tonne basis. 

 

6.3 Annual certification related fees involved in BIP operations 

In order to maintain the FSC and SBP certification systems, the BIP and the members in the CoC 
have to bear the following costs illustrated below in Figure 4. For the FSC membership fee, the BIP 
falls under the south category of medium size for profit organizations. Figure 4 is an illustration 
of fees for each certification program at different stages of the value chain. 

 

Figure 4: Annual certification related fees 

 

                                                             
17 Sustainable Biomass Program (SBP), Schedule of Fees – Certificate Holders, 
https://sbp-cert.org/wp-content/uploads/2021/01/Schedule_of_Fees_Certificate_Holders_Jan-21.pdf  
18 There are two SBP claims: ‘SBP-compliant biomass’ and ‘SBP-controlled biomass (Paragraph 5.5) 
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7 Way forward  

According to the Namibian participants list of CMO’s group scheme published in the FSC 
database19, more than 1.3 million hectares are certified. All the land under the group scheme 
belongs to 256 farms and is controlled and monitored by thirteen different regional management 
units. 

To illustrate the potential, Otjiwarongo area is considered. In this area alone, there are 387,575 
hectares (more than 3,800 km2) are already certified with the FSC group certificate under the CMO 
group scheme.  

In Otjiwarongo 71 individual farms are already FSC certified and the average size of each farm 
land is approximately 5,460 ha (54.6 km2). The smallest certified land size in Otjiwarongo is 500 
hectares and the largest is 40,000 hectares. 

Assuming that a BIP has a 250,000 t/a throughput and 10 tons of bush biomass is harvested from 
one hectare, the area requirement for the BIP is 25,000 ha per single year. Based on the given FSC 
group scheme data, there is a sufficient area of land available for 15 years of function for a single 
BIP in Otjiwarongo and that area is already FSC certified. Therefor the BIP has the potential to 
secure continuous certified biomass supply.  

On the other hand, to secure a continuous supply of biomass to the BIP in every single year of 
operation, the required number of farmers (land) is approximately 5-6, based on the average size 
of farm land which is 5,460 hectares, whereby 53.5% of the farm land in the Otjiwarongo region 
possesses the average size of 4,000 – 6,000 ha. 

Above illustration is to present the available certified land and the potential in Otjiwarongo for a 
BIP. Although, it is important to understand the existing group scheme certification structure, end-
use etc. thoroughly. 

 

Role of a certification body (CB)  

According to the SBP Framework Standard 3, for the evaluation of the BP’s management system, 
CBs shall be accredited by either Accreditation Services International (ASI) or a National 
Accreditation Body to provide FSC® or PEFC Forest Management certification20.  

There are five accredited CBs listed on the SBP website21. Information gathering and 
understanding about the entire certification program  

To understand the practical aspects of the certification process and to have information, Preferred 
by Nature (formerly NEPCon) is contacted. The organization has experience with SBP, FSC and 
many other certification programs in different parts of the world. 

According to ‘Preferred by Nature’, a CB will initially help to identify the best scope that matches 
to the BIP and will provide an offer. The scope of the BIP certificate and the recommended service 
level are depending on where the BIP is placed in the supply chain. As a biomass producer, it also 

                                                             
19 List of participating sites/group members/FMUs, http://fsc.force.com/servlet/servlet.FileDownload?file=00P4y00001CHmI4EAL  
(Accessed 10/03/2021) 
20 SBP Framework Standard 3: Certification Systems. Requirements for Certification Bodies 
21 Accredited Certification Bodies - https://sbp-cert.org/accreditations-and-certifications/accredited-certification-bodies/  
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depends on the certification status of the material the BIP is sourcing. Upon the agreement with 
the offer, the preparation of the certification will be started.  

To ensure the compliance with the SBP standards, among other requirements, BIP has to prepare 
a supply base report, gather energy and carbon data, and implement the chain of custody 
obligations. The BIP falls under the “Biomass producer without Supply Base Evaluation (SBE)” in 
the CB’s categories for initiating the certification process. As the BIP supply base is already FSC 
certified under the group scheme there is no need of a separate SBE risk assessment. Table 3 
explains the general steps, major points and specific instructions a BIP has to follow. 

 

Table 3: Steps for a BIP to establish a certification system 

No Step(s) 

1 

Select suitable certification systems 

1.1. Select Certification/recognition which is compatible with the main export market 

Depending on the international market, and the end use of the bush biomass, a compatible 
certification system should be selected.  
1.2. Select a forest management scheme (FMS) for the supply base evaluation and risk 

assessment which is approved by the certification system selected in 1.1. 
Based on the selected certification system for the export purpose, an FMS/certification system 
should be selected for the supply base evaluation and the risk assessment. Selected FMS should be 
approved by the system selected in 1.1. 
Proposal: The envisaged BIP is projected to export bush biomass for energy generation primarily but not exclusively 
into European markets, therefor SBP is selected for the international export. Due to the local practice of FSC in Namibia 
and the existence of FSC group schemes, FSC is selected as the FMS. 

 
 
 

2 

Select a certification body (CB) 

A certification body should be selected to proceed with relevant advices and to understand the 
practical context and documentation 
Proposal: Preferred by Nature is recommended as the CB due to the recognition by both certification systems and its 
existing know-how of certifying energy related biomass products in Europe region 

 
 
 
 
 
 
 

3 

Make initial calls and interviews with representatives of certification systems and CB 

3.1. Understand specific requirements, legal background of the existing condition   

Interviews and discussion with those parties will give specific and direct instructions for main 
requirements such as the importance of the organization structure and the ownership of CoC, 
management roles etc. This is the step where to clarify major issues in the process and identify the 
optimum way of starting the process of certification. Also, it is important to get information about 
their specific experience regarding the Namibian context. 
3.2. Discuss the supply base evaluation and the risk assessment with the FSM 

This is the step to identify the best way of conducting the risk assessment and to get the supply 
base evaluation. It is important and can consume lot of time and effort. Therefore, the proper 
identification of the most efficient way is important 
Hint: The existing experience and the current arrangements of any FMS in the region is important to know at this stage. 
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4 

Investigate the regional (local) context of the certification requirements and existing 
management schemes   
3.1. Identify existing FMS and group schemes    

Current FMS or any other available group schemes can be linked with the BIP upon their desire.  

3.2. Discuss with existing group schemes 

Proceeding with current group schemes or FMS are efficient and it can help to create a secure 
supply base for the BIP in the long run. Also, the BIP can discuss about adding additional 
requirements for the group scheme participants through resource management units. 
Proposal: CMO manages an existing FSC group scheme in Namibia. The BIP could motivate the suppliers to participate 
within this existing group scheme.  

 
 
 
 
 
 

5 

Analyse the cost structure for the certification related BIP processes     

5.1. Annual membership fees and commissions should be investigated   
Refer to paragraph 6  

5.2. Define how the costs are being paid and by who 

Within the BIP value chain until the Walvis bay, BIP and partners of the CoC should bear the 
intended annual fees for the certifications. 
Remarks: In order to secure a smooth BIP process, cost structure should be clearly defined and finalized.  

 
 
 
 
 
 

6 

Start the certification process 

6.1. Agreement with the CB about the budget and the timeframe for the entire process 
CB will help to identify the scope that matches to BIP. Once the BIP accepted CB’s offer, CB will 
assign a contact person for the BIP and CB will provide with all the information necessary to get 
started. 
6.2. Budget planning for the certification process 

The financing mechanism for the certification should be finalized at this stage. 

Remarks: The cost for the certification, site visits, stakeholder consultation is highly varied depending on the scope.   

 
 
 
 
 
 

7 

Appoint a management group within BIP for the certification systems     

7.1. A management group should be appointed for the certification systems to monitor the 
processes within the CoC. 
It is a requirement from SBP to have a management group within the organization to monitor and 
verify how the certified biomass is manged during the entire process. Usually this responsibility is 
taken by the quality management department of an organization.  
7.2. Management of group schemes and any other suppliers in the supply base 

FSC group schemes are managed by group managers. In order to communicate with those 
suppliers in group schemes and any other suppliers who are not in group schemes should be 
managed and monitored. There for a position appointed by the BIP management should be in 
place. 
Remarks: As a basic part of the CoC, a system for the acquisition and purchasing certified materials should be in place. It 
should also include the evaluation of vendors and the acquisition and maintenance of records ensuring traceability of 
the sources. 
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8 

Capacity building within the BIP     

8.1. Awareness about the certification systems, guidelines, work instructions should be in 
place for the staff for the optimum operations 
Awareness among the workers is essential. Working crews in the production process should be 
educated to identify certified materials and report back for any non-conformities in any case if 
there is a presence of non-certified biomass in the process. Provide training based on the CoC 
Procedure for the members responsible for the Critical control points and other staff as required. 

 
 
 
 

9 

Finalization of standards and sign agreements with suppliers/farmers in the supply base  

9.1. Sign purchase agreements with forest owners/Biomass suppliers 
Primarily, forest owners and supplier should comply FSC standards. Signing of purchase 
agreements upon complying FSC standards should be carried out. If there are any additional 
requirements/regulations set by BIP, it should be communicated with group schemes and 
individual suppliers in advance and should get their agreements finalized at this stage. Further, the 
purchase price, purchasing length should be finalized and signed from all the parties. 

 
 
 
 

10 

Award of certificates   

10.1. Certificates will be awarded upon complying all the requirements as per schemes  
Certificate for the recognition and the CoC will be awarded 

10.2. Start trading and use of labels   

Remarks: After receiving the full authority to use labels with the certification from each system, Biomass can be traded. 
The value chain should be clearly monitored and manged by the management group(s) and group managers. 
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7.1 Instructions to participate as a supplier for a BIP 

According to the findings in this document, easiest, cheapest and the fastest method to become a 
certified supplier is to join with an existing FSC group scheme in the region. As per information 
given in by the CMO, there are no restrictions being made to the size of the farm, but each 
participating site shall qualify as “small” as defined by no more than 15 employees (full time 
equivalent); or no o more than 25 employees (full time equivalent) and a maximum total annual 
turnover of EUR 820,000. Therefore, any individual or company who meet those requirements 
can join with the group scheme upon the agreement of comply and follow FSC and BIP specific 
requirements/standards and practices. 

Table 4 provides the simplified set of guidelines for participating in the supply base as a bush 
biomass supplier for a BIP. 

Table 4: Instructions for suppliers to participate in a group scheme22 

No Step(s) 

 
 

1 

 
Call CMO and book an appointment for the initial discussion and site visit  
 
To identify the compatibility and start the process  

 
 

2 

 
Pay the fees for the site audit with the local travel and accommodation  
 
The initial cost of NAD 5000 (~280 EUR) + VAT must be paid before the audit  
 

 
 
 

3 

 
One day visit from the CoC auditor 
 
Auditor will check the process and the production flow and determine critical control points and 
responsibilities  

 
 
 

4 

 
Completion of CoC procedure 
 
Provide training based on the COC Procedure for the members responsible for the Critical 
control points and other staff as required. 
In this stage, the supplier can review the default FSC requirements and any additional 
requirements set by the BIP.   

 
 
 

5 

 
Full document review 
 
All the necessary documents will be reviewed and request if there are any additional 
requirements at this stage 
Also, if there are any outstanding issues, the group scheme will set dates and issues will be 
addressed. 

 
 
 

6 

 
Confirmation  
 
Once the supplier reviewed all the agreements and finalized, the auditor may have to visit the 
site again, to confirm that all is in order.  In some cases, supplier may be able to do this remotely 
through photographs and document review.  

 
 

7 

 
Start trading 
 
Supplier name will then be added to the list of new members and can start trading the bush 
biomass  

                                                             
22 Joining the CoC Group Scheme - Info brochure Namibia V4, CMO 
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8 Conclusion 

International certification of encroacher bush biomass can unlock a large market potential within 
and outside the country. Regarding the magnitude of annual bush spread, continental off-take 
besides local use is needed. Above chapters illustrate the approach of obtaining certification 
systems for Namibian bush biomass. Getting certified is not only about enabling the international 
off-take, it also enhances several other important control measures and standards. For example, 
FSC certificate requires to comply workers’ rights and employment conditions as per the 
International labour organization (ILO) conventions. It represents that the certifications will not 
only enable the economic gain due to the large volume sales to outer markets but also to enhance 
the quality of living, job security, education, training and several key social and ecological 
measures. The management part of the CoC will be in line with the entire BIP management 
structure as it also promotes all three pillars of sustainability.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



28 
 

 

9 Annexes 

9.1 Annex 1 – FSC Principles 

1. Compliance with laws. 

All applicable laws of the country in which they occur and all the international agreements 
and treaties which the country is a signatory should be respected along with the FSC 
principles and criteria’s as per the standard FSC-STD-01-001 V5-2.  

2. Workers’ rights and employment conditions. 

The Organization shall maintain or enhance the social and economic wellbeing of workers 
and also shall uphold the principles and rights at work as defined in the ILO Declaration on 
fundamental Principles and Rights at Work (1998) based on the eight ILO Core Labour 
Conventions. Further, safety, gender equality, proper accommodation/housing, specific 
training should be maintained accordingly and shall pay wages which exceeds the minimum 
forest industry standards or other recognized forest industry wage agreements or living 
wages. 

3. Indigenous peoples’ rights. 

Indigenous people and their lands should be identified and should respect their customary 
rights, and their right to own, use and manager their lands. 

4. Community relations. 

Long-term social and economic well-being of forest workers and local communities shall be 
maintained or enhanced through the forest management operations. 

5. Benefits from the forest. 

Wide range of environmental and social benefits along with the efficient use of the forest’s 
multiple products shall be encouraged through the forest management operations. 

6. Environmental values and impacts. 

Forest management shall maintain, conserve and restore ecosystem services and 
environmental values of the forest, and shall avoid, repair or mitigate negative environmental 
impacts. 

7. Management planning. 

Management plan of the Forest manager should be consistent with its policies and objectives 
and proportionate to scale, intensity and risks of its management activities.  The management 
plan shall be implemented, monitored and kept up to date based on monitored information 
in order to promote adaptive management. The associated planning and procedural 
documentation shall be sufficient to guide staff, inform affected stakeholders and interested 
stakeholders and to justify management decisions. 

8. Monitoring and assessment.  

Progress towards achieving the management objectives, the impacts of management 
activities and the condition of the forest should be monitored and evaluated by the forest 
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manager proportionate to the scale, intensity and risk of management activities, in order to 
implement adaptive management. 

9. High conservation values. 

By applying precautionary approach, the forest manager shall maintain and/or enhance the 
High Conservation Values of the forest 

10. Implementation of management activities. 

Management activities conducted shall be selected and implemented consistent with the 
manager’s economic, environmental and social policies and objectives and in compliance 
with the FSC Principles and Criteria collectively. 
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9.2 Annex 2 – Energy and carbon balance calculation for SBP certificate 

Table 5: Annexes - Parameters used for the Energy and Carbon balance 

Parameter Value Unit 
Total harvest 250,000 0 
Harvest from 1 ha 12.00 t/ha 
Total area 20,833 ha/a 
Output ratio 0.80   
Total output 200,000 t/a 

Energy and Emission related data   
NCV Diesel 10.69 kWh/l 
NCV Bunker (Residual fuel oil) 11.23 kWh/l 
CO2 Factor Diesel 2.65 kgCO2/l 

CO2 Factor Elc. Grid 0.49 kgCO2/kWh 

CO2 Factor Bunker 3.101 kgCO2/l 
Renewable share 50% % 

Transport Distances   
Truck 100 km 
Rail (train) 600 km 
Ship 10,000 km 

Fuel consumption for transport   
Truck 0.38 l/km 
Rail (train) 6 l/km 
Ship (Bunker, incl. all 
functions*) 113.4 l/km 

*Including the transit, loading unloading etc for ship   
One time transport loads   

Truck 30 t 
Rail (train) 700 t 
Ship (annual load) 50,000 t 

 

Table 6: Annexes - Calculations for the energy and carbon balance in the harvesting phase 

 

 

Parameter Consumption Units
Energy 

consumption
Units Emissions Units

Total Fuel consumption 2,236,784 l/a 23,917 MWh/a 5,927 tCO2/a

Per ton (harvested) 9 l/t 95.67 kWh/t 23.710 kgCO2/t

Emissions related to 1 ha 89 l/ha 956.66 kWh/ha 237.10 kgCO2/ha

Harvesting 
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Table 7: Annexes - Calculations for the energy and carbon balance in the processing phase 

 

Table 8:  Annexes - Calculations for the energy and carbon balance related to the transporting 

 

 

 

Parameter Consumption Units
Energy 

consumption
Units Emissions Units

Electricity Pellets 18,900 MWh/a 18,900 MWh/a 18,522 tCO2/a

Electricity Process 2,400 MWh/a 2,400 MWh/a 2,352 tCO2/a

Renewable Share (PV) 10,650 MWh/a 10,650 MWh/a

Fuel 190,000 l/a 2,032 MWh/a 504 tCO2/a

23,332 MWh/a 10,941 tCO2/a

Electricity 85.2 kWh/t 85.2 kWh/t 41.7 kgCO2/t

Fuel 0.76 l/t 8.1 kWh/t 2 kgCO2/t

93.3 kWh/t 44 kgCO2/t

Electricity 852 kWh/ha 852 kWh/ha 417.5 kgCO2/ha

Fuel 7.6 l/ha 81 kWh/ha 20 kgCO2/ha

933 kWh/ha 438 kgCO2/ha

Processing 

Total per ton

Total related to 1 ha

Related to 1 ha

Total (Fuel and 50/50 REN/Elec)
Per ton processed

N/A

Parameter Consumption Units
Energy 

consumption
Units Emissions Units

Truck (Per km) 0.38 l/km 4.1 kWh/km 1.007 kgCO2/km

Truck (Per ton) 1.27 l/t 13.54 kWh/t 3.36 kgCO2/t

Truck (Per ton.km) 0.013 l/ton.km 0.135 kWh/ton.km 0.034 kgCO2/ton.km

Truck (Per ha) 12.67 l/ha 135.44 kWh/ha 33.57 kgCO2/ha

Transport (Truck)

Scenario of Transporting 30t for 100km s - Consumption and related emissions to transport biomass in 1 ha for 100km

Scenario of Transporting 30t for 100km s - Consumption and related emissions to transport one ton for one km

Scenario of Transporting 30t for 100km s - Consumption and related emissions per 'ton' transported

Scenario of Transporting 30t for 100km s - Consumption and related emissions per 'km' transported

Parameter Consumption Units
Energy 

consumption
Units Emissions Units

Rail (Per km) 6 l/km 64.2 kWh/km 15.9 kgCO2/km

Rail (Per ton) 5.14 l/t 54.99 kWh/t 13.63 kgCO2/t

Rail (Per ton.km) 0.009 l/ton.km 0.092 kWh/ton.km 0.023 kgCO2/ton.km

Rail (Per ha) 51.43 l/ha 549.89 kWh/ha 136.29 kgCO2/ha

Transport (Rail)

Scenario of Transporting 700t for 600km s - Consumption and related emissions to transport biomass in 1 ha for 600km

Scenario of Transporting 700t for 600km s - Consumption and related emissions to transport one ton for one km

Scenario of Transporting 700t for 600km s - Consumption and related emissions per 'ton' transported

Scenario of Transporting 700t for 600km s - Consumption and related emissions per 'km' transported

Parameter Consumption Units
Energy 

consumption
Units Emissions Units

Ship (Per km) 113.4 l/km 1,273.3 kWh/km 351.72 kgCO2/km

Ship (Per ton) 22.68 l/t 254.65 kWh/t 70.34 kgCO2/t

Ship (Per ton.km) 0.002 l/ton.km 0.025 kWh/ton.km 0.007 kgCO2/ton.km

Ship (Per ha) 226.84 l/ha 2,546.5 kWh/ha 703.44 kgCO2/ha

Transport (Ship)

Scenario of Transporting 50000t for 10000km s - Consumption and related emissions to transport biomass in 1 ha for 10000km

Scenario of Transporting 50000t for 10000km s - Consumption and related emissions to transport one ton for one km

Scenario of Transporting 50000t for 10000km s - Consumption and related emissions per 'ton' transported

Scenario of Transporting 50000t for 10000km s - Consumption and related emissions per 'km' transported
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Table 9: Annexes - Calculation for total energy and carbon emissions 

 

Parameter Consumption Units
Energy 

consumption
Units Emissions Units

Fuel (Diesel) 16.12 l/t 172.33 kWh/t 42.71 kgCO2/t

Bunker 22.68 l/t 254.65 kWh/t 70.34 kgCO2/t

Electiricty 85.20 kWh/t 85.20 kWh/t 41.75 kgCO2/t

512.18 kWh/t 154.80 kgCO2/t

Fuel (Diesel) 161.17 l/ha 1,723.3 kWh/ha 427.1 kgCO2/ha

Bunker 226.84 l/ha 2,546.5 kWh/ha 703.4 kgCO2/ha

Electiricty 852 l/ha 852 kWh/ha 417 kgCO2/ha

5,121.79 kWh/ha 1,548.01 kgCO2/haTotal

Total Consumption and Emissions (Harvesting to Destination port)

Per ton 

Per ha
Total


