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R&D Research and Development 

SA Succinic acid 
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TPOMW Two-phase olive mill waste 
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EXECUTIVE SUMMARY 

Among the goals of the AGROinLOG project one is to develop generic IBLC strategies based on case 

studies. The case studies in this context are elaborated descriptions of potential integrations of 

biomass processing in value chains for food and non-food markets. The purpose of these case studies 

is to, on the one hand gain insight in how the identified opportunities that are technically feasible 

can be developed into pathways for IBLCs in different sectors and markets, and on the other hand 

to develop a step-by-step approach to feed the description of generic strategies for development of 

IBLCs that will be applicable for different sectors and in different regions. 

The detailed approach towards the design of such generic strategies for the targeted sectors 

consisted of the following activities: 

¶ refining the work plan; 

¶ performing case studies;  

¶ performing an integrated analysis of the cases studies; 

¶ determining a generic approach for strategy development; 

¶ performing MIP case studies. 

To perform the actual integral analysis of the various case studies the outcomes of the various case 

studies are carefully studied and compared on the technical aspects of an IBLC pathway, namely: 

¶ feedstock supply; 

¶ logistics;  

¶ IBLC design;  

¶ intermediate biobased products; 

¶ final market. 

Furthermore, also the non-technical aspects of establishing an IBLC were compared between the 

pathways of the various cases studies. Different sources of information were used and combined to 

develop a generic step-by-step approach. A mixed integer programming (MIP) model was developed 

to be used in the case studies for quantitative analysis. These MIP studies give relevant insight in the 

economic aspects of establishing a new and / or expanding an existing IBLC. 

Sector case studies 

The cases studies were performed in five different sectors: feed & fodder, olive oil mills (chain), wine 

(cellars & distilleries), grain chain and sugar. The cases studies were thoroughly analyzed in a uniform 

way, using a common data template so that they could be compared more easily. The lessons learned 

from each case study are first of all applicable for the specific sector at hand. Some examples of 

sector specific lessons learned (regarding successes, difficulties and solutions) and recommendations 

are given below: 

¶ Feed & fodder - A competitive advantage over other producers can be obtained by saving 

on average 5-10 % in terms of production cost in the IBLC. These lower production costs also 

open new markets which were not profitable before due to market prices. 
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¶ Olive oil mills (chain) - There are opportunities for new alliances between farmers, local 

authorities and agro-services with the aim to optimize the IBLC business model. It should be 

ensured that all actors involved in the chain will benefit and therefore are inclined to 

participate. The wrong assumption that underutilized biomass can be obtained at no cost 

should be avoided. 

¶ Wine (cellars & distilleries) - It is important to transfer scientific knowledge in collaboration 

with the customer to develop new products that can be supplied by the IBLC. Legislative 

problems and obstacles should be overcome together with government and policy makers, 

e.g. the issue that some by-products are considered waste by legislation. 

¶ Grain chain - It is necessary to identify a secure market with added value when the IBLC is 

producing a new biobased intermediate such as biochar. 

¶ Sugar - Actors in the value chain need to be willing and have the capacity to act and 

collaborate if the IBLC is going to be realised. Also, there is a need for policies, norms, and 

values in society that support the development of the IBLC. 

More lessons learned can be found in Chapter 3. Although these lessons learned were sector specific, 

some of them can also be applied in other sectors, possibly with some adjustments. E.g. the new 

boiler technology that was developed for the feed & fodder IBLC to gain the competitive advantage, 

can probably also be exported to other sectors.  

Integral analysis of the case studies 

The results of the individual case studies were compared and analyzed in an integral way regarding 

the technical and non-technical aspects of their IBLC pathway. The lessons learned were grouped 

per aspect of the pathway of an IBLC (feedstock supply, logistics, IBLC design, intermediate biobased 

products & final market and finally non-technical aspects of establishing an IBLC). This resulted in a 

clustered overview of successes (Table 4), difficulties (Table 5), solutions (Table 6) and 

recommendations (Table 7). The lessons learned, including the sector where they were mentioned, 

were labeled with a reference number of the related step in the generic step-by step approach. Most 

ƻŦ ǘƘŜ ƭŜǎǎƻƴǎ ƭŜŀǊƴŜŘ ŀǇǇŜŀǊ ǘƻ ōŜ ƛƴ ǘƘŜ ŎŀǘŜƎƻǊƛŜǎ ΨLƴǘŜǊƳŜŘƛŀǘŜ ōƛƻōŀǎŜŘ ǇǊƻŘǳŎǘǎ ϧ Ŧƛƴŀƭ ƳŀǊƪŜǘΩ 

ŀƴŘ Ψbƻƴ-technical ŀǎǇŜŎǘǎ ƻŦ ŜǎǘŀōƭƛǎƘƛƴƎ ŀƴ L.[/ΩΦ LǎǎǳŜǎ ƛƴ ǘƘŜǎŜ ŎŀǘŜƎƻǊƛŜǎ Ŏŀƴ ǇǊƻōŀōƭȅ ŀƭǎƻ ƘŀǾŜ 

a broader impact than for only the specific sector at hand. Hence, they are indeed worthwhile to 

compare. Logistics are often not mentioned at all in the cases studies and feedstock supply also only 

has a limited number of lessons learned. Lessons learned regarding the actual IBLC design itself are 

often related to company or sector specific issues, and therefore more difficult to generalize. 

Therefore, in these conclusions the focus is on ǘƘŜ ŎŀǘŜƎƻǊƛŜǎ ΨLƴǘŜǊƳŜŘƛŀǘŜ ōƛƻōŀǎŜŘ ǇǊƻŘǳŎǘǎ ϧ 

Ŧƛƴŀƭ ƳŀǊƪŜǘΩ ŀƴŘ Ψbƻƴ-ǘŜŎƘƴƛŎŀƭ ŀǎǇŜŎǘǎ ƻŦ ŜǎǘŀōƭƛǎƘƛƴƎ ŀƴ L.[/ΩΦ A selection of the lessons learned 

and recommendations in these two categories that could apply to several sectors is described below 

and more detailed information can be found in Chapter 4. 

Successes - Residues for power and heat production were an interesting business option. Achieving 

more competitiveness was seen as a success. This was achieved e.g. by cost savings, but also by 

collaboration. Factors that influenced the costs were energy savings, obtaining carbon credits, costs 

of feedstocks and production costs. An economic success was the increase in equipment investments 

in a region. Social successes were an increase of local employment opportunities, building alliances 
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and knowledge transfer to customers. A sustainability success was the reduction of greenhouse gas 

and toxic gas emissions. 

Difficulties - Difficulties occur due to competitions with alternative products, immature markets and 

unprofitable biobased products. Economic aspects are the significant investments that could be 

needed to set-up an IBLC, and the fear that it will take a long time for the IBLC to reach a mature 

stage. Although collaboration was mentioned as a success in some case studies it was also often 

mentioned as a difficulty, since the willingness and capacity to cooperate is not always there. Aligning 

all actors is perceived as being difficult. Rules & regulations are also given as barriers for achieving 

an IBLC, e.g. waste legislation. Furthermore, norms and values in society are critical for success. 

Public opposition can easily lead to failure. 

Solutions - Specific handling systems were a solution to health problems. Furthermore, awareness of 

competing use for the feedstocks is an important point to consider and market development is 

necessary in some cases. An economic solution is to find (internal) customers for produced heat in 

the IBLC. Social acceptance can be improved by information campaigns and starting dialog with the 

stakeholders. Collaborative innovation and networks around the IBLC will strengthen the whole value 

chain and will shorten the time to market. 

Recommendations - It is recommended to secure the market for the (intermediate) biobased product 

first, before investing in the IBLC. Production that is focused on both energy and material recycling 

of local biomass resources is considered a sustainable way forward. An economic recommendation 

is to promote newly developed innovative business lines in an IBLC as a business for other companies 

as well. Collaboration of the stakeholders in the value chain (farmers, cooperatives, agro-industry, 

etc.) is considered a very important social aspect of establishing an IBLC. Support from administration 

is needed through regulative or incentive aspects. And there is a need for policies, norms, and values 

in society that support the development of the IBLC. Finally, a sustainability implementation 

potential needs to be secured. 

Generic step-by-step approach 

The insights gathered from the different case studies, their integral analysis, and the other 

information from previous work in AGROinLOG and literature, made it possible to develop a step-by-

step approach. Its aim is to maximize the likelihood of acceptance and implementation of an IBLC 

and it is constructed in such a way that all relevant aspects are reviewed. Therefore, it is a guide to 

ensure companies that these relevant aspects are brought to the minimum attention during the 

process towards the possible development of an IBLC. However, the approach does not indicate a 

mandatory 'route' to follow. In other words, there is not necessarily a mandatory sequentially. The 

steps are grouped by the pathway of a value chain containing an IBLC: 

¶ Feedstock; 

¶ Logistics; 

¶ IBLC; 

¶ Intermediates / Biobased Product and Final Markets market; 

¶ Non-technical aspects of establishing an IBLC. 
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The steps within these aspects of the pathway are described in more detail in Table 9 and Table 10 

and the complete generic step-by-step approach is visualized in Figure 8. 

MIP case studies 

The two MIP case studies give relevant insights regarding the economic aspects of establishing an 

IBLC using the step-by-step approach for the different topics of the pathway. Although the 

conclusions in Chapter 6 are very case specific, some more general indications emerge for setting up 

an IBLC: 

¶ Raw material costs and processing costs often dominate the total costs. 

¶ Raw material transport costs have only a small contribution to the total costs in the case 

when the transport distance to the IBLC is relatively small. At larger distances the transport 

costs will of course increase. 

¶ An efficient planning of the use of process lines, stockpile, and storage capacity in the IBLC 

is needed. 

¶ Using the idle time of the existing processing equipment to produce biobased products, such 

as energy pellets, can increase the profit of the IBLC.  

¶ To determine the economic feasibility of additional process lines, accurate estimates of all 

cost aspects, including investment costs for extra equipment, are required. 

¶ The demand for the biobased product should be adequate, so market size should be checked 

in practice. 

These indications can be taken into account when designing a new IBLC. However, they need to be 

verified of course for the circumstances of that specific case. 
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1 INTRODUCTION 

Among the goals of the AGROinLOG project one is to develop generic IBLC strategies based on case 

studies. The case studies in this context are elaborated descriptions of potential integrations of 

biomass processing in value chains for food and non-food markets. The purpose of these case studies 

is to, on the one hand gain insight in how the identified opportunities that are technically feasible 

can be developed into pathways for IBLCs in different sectors and markets, and on the other hand 

to develop a step-by-step approach to feed the description of generic strategies for development of 

IBLCs that will be applicable for different sectors and in different regions. 

In this project, it was decided to develop a so called step-by-step approach to be able to maximize 

the likelihood of acceptance and implementation of an IBLC by constructing it in such a way that all 

relevant aspects related to an IBLC development are reviewed. Therefore, this approach is a guide 

to ensure individual companies that all these relevant aspects are brought to their minimum 

attention during the process towards the possible development of their IBLC. This will lead to an 

individual design and development path of such a future IBLC, however following a generic strategy, 

i.e. a process driven IBLC concept frƻƳ ŀ ŎƻƳǇŀƴȅΩǎ Ǉƻƛƴǘ ƻŦ ǾƛŜǿ.  

The development of this step-by-step- generic approach is also based on previous outcomes within 

this AGROinLOG project: όмύ ǘƘŜ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ŀƴ L.[/ Ω¦ǇŘŀǘŜŘ ŎƻƴŎŜǇǘǳŀƭ 

ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ŀƴ LƴǘŜƎǊŀǘŜŘ .ƛƻƳŀǎǎ [ƻƎƛǎǘƛŎǎ /ŜƴǘǊŜ όL.[/ύΩΣ όнύ the detailed information about the 

ǎŜŎǘƻǊǎ ŦǊƻƳ Ψ.ŀǎƛŎ ŀƴŀƭȅǎƛǎ ƻŦ ǘŀǊƎŜǘŜŘ ŀƎǊƛŎǳƭǘǳǊŀƭ ǎŜŎǘƻǊǎΩΣ όоύ ǘƘŜ ƻǇǇƻǊǘǳnities that were specified 

ƛƴ ǘƘŜ ǊŜǇƻǊǘ Ψ/ƻƳǇǊŜƘŜƴǎƛǾŜ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻŦ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ŦƻǊ ǘƘŜ ǇǊƻŘǳŎǘƛƻƴ ƻŦ ōƛƻƳŀǎǎ ϧ 

ōƛƻŎƻƳƳƻŘƛǘƛŜǎ ŀƴŘ ŦƻǊ ŀ ƭƻƎƛǎǘƛŎǎ ƛƴǘŜƎǊŀǘƛƻƴΨΣ όпύ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƛƴ ǘƘŜ ōǳǎƛƴŜǎǎ ƳƻŘŜƭ 

descriptions of the three demos and (5) the sector case studies. 

The present document was structured as follows. Chapter 2 describes the methodology used. In this 

research case studies of various agro-industrial sectors were the main way of obtaining results. 

Chapter 3 contains the summarized results per case study (which are described in more detail in 

Appendix B until Appendix H). Per case study a general description is given of the suggested IBLC and 

the chosen pathway. Furthermore lessons learned and recommendations for each specific sector 

are mentioned. In Chapter 4, the cases studies are analysed in an integrated way in order to obtain 

generic solutions and recommendations. A step-by-step- generic approach that follows from the 

analysis is given in Chapter 5. It is a guide to ensure companies that relevant aspects are brought to 

attention during the process towards the possible development of an IBLC. In Chapter 6, an example 

is mentioned of a further economic assessment of two cases studies with the Mixed Integer 

Programming (MIP) optimization. Final conclusions and recommendations are part of Chapter 0. 
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2 METHODOLOGY 

The goal of an integral analysis of the various case studies is to find common aspects that can be of 

use to determine generic strategies for establishing an IBLC (see Chapter 5). The detailed approach 

towards the design of such generic strategies for the targeted sectors consisted of the following 

activities: 

¶ refining the work plan; 

¶ performing case studies;  

¶ performing an integrated analysis of the cases studies; 

¶ determining a generic approach for strategy development; 

¶ performing MIP case studies. 

2.1 Refining the work plan  

In the kick-off meeting WFBR presented a summary of the methodology that was designed at the 

proposal stage. The work to be performed included conducting case studies that are needed to i) see 

how the identified opportunities can be developed in reality into pathways ŦƻǊ L.[/Ωǎ ƛƴ ŘƛŦŦŜǊŜƴǘ 

sectors and markets and ii) to feed the description of generic strategies for the development of IBLCs 

that will be applicable for different sectors and in different regions. The initial methodology was 

further discussed and several concepts descripted (e.g. case study, pathway & generic strategy) were 

further refined. Based on a discussion in a second meeting the following definitions were adopted: 

¶ A case study is preferably an existing situation to evaluate the current situation (lessons 

learned) and to describe the pathways to develop a new IBLC or improve the existing IBLC. 

It should cover all aspects of the IBLC: feedstock supply, logistics, technical & non-technical, 

economical, intermediate products, market and policy. Furthermore, a good balance is 

needed in a case study between quantitative and qualitative data. 

¶ A pathway is a narrow / specific description of one possible way to utilize a certain raw 

biomass feedstock with defined (idle) resources of an IBLC to produce a certain type of 

intermediate/bio-commodity that can then be used by an industry to produce bioenergy, 

biofuels, biomaterials or biochemicals. 

¶ A generic strategy is a theoretical and universal description of strategies for a stepwise 

implementation to establish an IBLC based on general aspects that apply in several 

pathways. 
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2.2 Performing case studies  

A brainstorm of the partners based on the analysis of the targeted agricultural sectors1 and of the 

identified opportunities for new business in these sectors2 led to a long list of potential case studies 

ideas. From this long list, initially six sectors were chosen, that will ideally present a variation in the 

sectors and markets in which IBLCs can be established. Due to a lack of interest showed by the actors 

involved in the vegetable oil sector, it was decided to cancel the vegetable oil extraction case. 

Consequently, five case studies remained. Dedicated case study teams were formed for each of 

these sectors. The composition of these case study teams (Table 1:) was based on the interest of the 

partners and the experience with certain sectors in the previous tasks. WFBR made a case study 

methodology document including the expected content of the case studies (see Annex A.) which was 

discussed with all partners involved. In principle one case study is done for each sector. The technical 

partners CIRCE, ZLC, CERTH, RISE and WFBR were made responsible for data analysis and writing of 

the sector specific template report.  

Table 1: Case study teams for the chosen sectors  

Team list  

Chosen sector Lead 

partner 

Technical 

partners 

Association partners 

Feed and fodder CIRCE RISE SPANISH CO-OPS, AESA 

Olive oil mills (chain) CERTH CIRCE & ZLC INASO-PASEGES, SPANISH CO-OPS, 

AESA 

Wine (cellars & distilleries) CERTH CIRCE & ZLC INASO-PASEGES, UBFME,  

SPANISH CO-OPS 

Grain chain RISE CERTH INASO-PASEGES, UCAB,  

Lantmännen 

Sugar RISE WFBR & ZLC UCAB 

The association partners (organizations representing specific agro-companies in their country) were 

responsible for collecting data to substantiate the technical feasibility and the optimal logistical chain 

design of the case studies. They also achieved stakeholderǎΩ involvement by putting their needs and 

expectations in the heart of the strategy for a local IBLC. Taking advantage of the workshops 

organized under another task the information compiled brought very valuable input to the strategy 

design in this task. A key-point in the discussion was the variability among the case studies and the 

need to homogenize the results as much as possible while keeping of course the objective of the 

work. However, the variability of the case studies cannot be avoided completely so this certainly 

imposes difficulties for the design of generic strategies development. 

 

1 AGROinLOG, 2018. Basic analysis of targeted agricultural sectors - Cover report and six Annex country reports. 
AGROinLOG project, Deliverable D6.2, 520 pp. 

2 AGROinLOG, 2019. Comprehensive identification of opportunities for the production of biomass & 
biocommodities and for a logistics integration. AGROinLOG project, Deliverable D6.3, 115 pp. 
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Real versus hypothetical case study 

The question addressed was if a real or a hypothetical case study should be used. Characteristics of 

these real and hypothetical case study types are given in Table 2. It was agreed that a study of a real 

existing IBLC does not necessarily have to be one existing IBLC, but it can also be done based on 

combined experiences of certain parts of the value chains from different cases. E.g. the data on 

feedstock sourcing can be from one example of a real situation and the experiences of using the idle 

time of certain machines can come from another example. An IBLC can be hypothetical, but by 

combining information and data from existing companies that have implemented the IBLC concept 

an IBLC case study can be defined.  

A specific country was always chosen in relation to a case study if an existing real IBLC was 

documented, because that IBLC is of course located on a certain position, and therefore addressing 

specific circumstances associated to it. Based on this position, the conditions faced or main keys that 

could make the initiative successful are closely related to the site specific conditions (for instance 

reduced distance of the raw material supply will lead to reduced price of the input material 

comparing to other possible locations). A hypothetical IBLC case study could combine aspects from 

multiple countries. For the final market that uses the intermediates provided by the real or 

hypothetical IBLC always an existing market should be used and not hypothetical estimates of a 

market. This is because a hypothetical case study should be kept as realistic as possible to make the 

case study more meaningful.  

Table 2: Real and hypothetical IBLC case study.  

Real & hypothetical  

Issue Real IBLC Hypothetical IBLC 

Description of type of 

study 

Learn from an existing IBLC: what 

happened when they wanted to 

become an IBLC, what steps did 

they have to take, how did they 

solve problems, etc. 

Design a hypothetical preferred IBLC 

for a company with realistic 

considerations and see if that could 

be technically, economically, and 

environmentally feasible 

Final market that uses 

the intermediates 

An existing market should be used 

and not hypothetical estimates 

An existing market should be used 

and not hypothetical estimates 

Constraints output 

case study 

Outcome can be measured and 

depends on real data and real 

decisions that were made 

Output is calculated and depends on 

estimated data and assumptions 

that can be made during the design 

Character of study More a descriptive study of an 

ΨŀŎǘǳŀƭΩ ǎƛǘǳŀǘƛƻƴ 

More a feasibility study of a business 

plan 

Type of study bases Evidence-based studies Model and/or expert-opinion-based 

studies 

Power for strategy 

generalization 

High Relatively low 

Sector Feed & fodder sector 

Olive oil sector (Natac Group) 

Olive oil sector (ABEA) 

Wine sector 

Grain sector 

Sugar sector 
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As mentioned before an existing real IBLC was preferred. However, since there were not many IBLCs 

operating yet, hypothetical case studies could not be avoided in some sectors. The feed & fodder 

case study was partially based on an existing IBLC. However, there were no IBLC cases found yet in 

the olive oil sector. Focus was therefore on pathways based on experience of existing industries. 

Also, no existing IBLC cases were known yet related to processing pruning residues in the wine sector, 

so a hypothetical case study was designed. In the grain sector case, there was a real site of an existing 

company that could be willing to switch to an IBLC to produce biochar. Finally, in the sugar sector a 

hypothetical IBLC case study was designed. 

It should be kept in mind that analysing the case studies and the pathways must lead to insights 

(lessons learned) to be able to generate a generic strategy. Hence, case studies were chosen in such 

a way that they will provide the necessary information (qualitative and quantitative) that is relevant 

for generating this generic strategy. Furthermore, synchronizing the results of the different case 

studies is important for generating the detailed generic strategy. Disclosure of (commercial) data 

was considered carefully in IBLC case studies based partially or entirely in real cases. To be able to 

describe the case studies in a uniform way a common data template was devised (see Annex A. 

Common data template). This contained the following main categories, each including several detail 

questions: 

1. General introduction of the case study for specific sector 

2. Description of the six stages of the chosen pathway 

a. Feedstock supply 

b. Logistics 

c. IBLC design 

d. Intermediate biobased products 

e. Final market 

f. Non-technical issues 

3. Lessons learned  

4. Recommendations for this specific sector 

A general introduction of each case study (1) is needed to set the context of the specific sector in 

which the IBLC is operating or in which it will be developed. The size of the sector is described, and 

its main economic activities. Furthermore, a general description is given of the suggested IBLC. Then 

the six stages of the chosen pathway are described in detail (2). These data are needed to assess the 

IBLC within the whole value chain. Both technical issues (2a.-2e.) and non-technical issues (2f) were 

given. These data were used in the integrated analysis of the case studies (see Section 2.3 and 

Chapter 4) and for performing two MIP case studies (see Section 2.3 and Chapter 6). Each case study 

template includes a section with lessons learned (3) and recommendations for the specific sector 

(4). These two sections were summarized in Chapter 3, and also formed the basis for the integrated 

analysis of the case studies (again see Section 2.3 and Chapter 4). 
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2.3 Performing an integrated analysis of the case studies  

To perform the actual integral analysis of the various case studies the outcomes of the various case 

studies are carefully studied and compared on the technical aspects of an IBLC pathway, namely: 

¶ feedstock supply; 

¶ logistics;  

¶ IBLC design;  

¶ intermediate biobased products; 

¶ final market. 

Furthermore, also the non-technical aspects of establishing an IBLC will be compared between the 

pathways of the various cases studies (see Figure 1). 

Pathway 

Feedstock supply Logistics IBLC Design 
Intermediate biobased products 
& Final Market 

Non-technical aspects of establishing an IBLC 

Figure 1: Generic pathway visualisation. 

2.4 Determining a generic approach for strategy 

development  

Different sources of information were used and combined to develop the generic strategy: 

Reports of WP6 - First of all, the description of the characteristics of an IBLC was used from ΩUpdated 

conceptual description of an Integrated Biomass Logistics Centre (IBLC)Ω3,4. Then, detailed 

ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ǎŜŎǘƻǊǎ ŦǊƻƳ ΨBasic analysis of targeted agricultural sectorsΩ5 was used. And 

finally, the generic strategies also depend on the opportunities that were specified in the report 

 

3 AGROinLOG, 2017. Updated conceptual description of an Integrated Biomass Logistics Centre (IBLC). 
AGROinLOG project, Deliverable D6.1, 59 pp. 

4 Annevelink, E., B. van Gogh, F. Sebastián Nogués, S. Espatolero, T. De la Cruz, D. Luzzini, M. Karampinis, M. 
Kougioumtzis & J. Olsson, 2017. Conceptual description of an integrated biomass logistics centre (IBLC). In: 
Proceedings of the 25th European Biomass Conference and Exhibition, 12-15 June 2016, Stockholm, Sweden, 
200-203. 

5 AGROinLOG, 2018. Basic analysis of targeted agricultural sectors - Cover report and six Annex country reports. 
AGROinLOG project, Deliverable D6.2, 520 pp. 
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ΨComprehensive identification of opportunities for the production of biomass & biocommodities and 

for a logistics integrationΨ6. 

Three IBLC demos - The information in the business model descriptions of the three demos was also 

used as input to determine the generic approach were these demos have a different set-up. 

Sector case studies - The structure of the common data template was designed to reflect the topics 

ǘƘŀǘ ŀǊŜ ƛƳǇƻǊǘŀƴǘ ƛƴ ǘƘŜ ƎŜƴŜǊƛŎ ǎǘǊŀǘŜƎȅΦ ¢ƘŜ ǘǿƻ ŘƛŦŦŜǊŜƴǘ ǎŜŎǘƛƻƴǎ ΨǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎΩ ŀƴŘ 

ΨƭŜǎǎƻƴǎ ƭŜŀǊƴŜŘΩ ŀǊŜ ƛƳǇƻǊǘŀƴǘ ǇŀǊǘǎ ƻŦ ǘƘŜ ǎŜŎǘƻǊ ŎŀǎŜǎ ǎǘǳŘƛŜǎ ǘƘŀǘ ǿŜǊŜ ǎǳƳƳŀǊƛȊŜŘ ƛƴ /ƘŀǇǘŜǊ оΦ 

Literature - This can be e.g. on the Energy Conversion Park (ECP) project (www.ecp-biomass.eu) 

where a stepwise approach was formulated to establish a so-called energy conversion park 

(www.ecp-biomass.eu/node/176) but also on other literature that was already studied in previous 

tasks.  

2.5 Performing MIP case studies  

In the context of this work, WFBR developed a mixed integer programming (MIP) model to be used 

in the case studies for quantitative analysis. The MIP model (including a separate manual) is a 

decision support tool to help optimize the food and bio-based businesses for an IBLC. The 

optimization is subject to a specific set of realistic constraints including the availability of the raw 

food and biomass feedstock, the storage and machinery capacities, demands, etc. Different types of 

costs (e.g. transportation costs, storage costs and processing costs) are taken into account to 

generate the best investment and operation plans that will maximize the total profits of the IBLC. 

This model was designed in a flexible way that allows quick construction and analysis of new model 

scenarios (e.g. adding or deleting machines, raw materials, farms, storage facilities, etc.). 

The MIP studies give relevant insight in the economic aspects of establishing a new and / or 

expanding an existing IBLC. These economic aspects are related to feedstock, logistics, the IBLC 

(resources and capacity) and intermediates and final markets. 

 

  

 

6 AGROinLOG, 2019. Comprehensive identification of opportunities for the production of biomass & 
biocommodities and for a logistics integration. AGROinLOG project, Deliverable D6.3, 115 pp. 

http://www.ecp-biomass.eu/
http://www.ecp-biomass.eu/node/176
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3 MAIN RESULTS PER SECTOR CASE STUDY 

3.1 Introduction  

The following topics from the Annexes B. until G., describing the case studies in more detail, were 

summarized in each case study section below: 

¶ 1d - General description of the suggested IBLC within the sector 

¶ 2.1a - Types of available feedstock 

¶ 2.3a - Available pre-treatment & handling machinery, storage facilities, labour and other 

infrastructure types including average capacity per period (month) 

¶ 2.3b - Idle period of available and suitable pre-treatment & handling machinery, storage 

facilities, labour and other infrastructure 

¶ 2.4a - Types of intermediate biobased products made at IBLC 

¶ 2.5a - Types of final biobased products (that are made by another industry from the 

ŦŜŜŘǎǘƻŎƪ ΨƛƴǘŜǊƳŜŘƛŀǘŜ ōƛƻōŀǎŜŘ ǇǊƻŘǳŎǘǎΩ ŘŜƭƛǾŜǊŜŘ ōȅ ǘƘŜ L.[/ύ 

¶ 3a, b, c & d (so all) - Recommendations for this specific sector 

¶ 4a - Recommendations 

More details and the rest of the information about the case studies can be found in the Annexes B. 

until G. 

3.2 Feed and fodder sector - AGROPAL & additional 

information from other sources  - Spain  

General description of the suggested IBLC  

This case study is focused on the use of the surplus fodder to produce pellets, which are further 

employed to produce thermal energy for the dehydration process. More detailed information can 

be found in Annex B. 

The information collected in this deliverable is partially focused on AGROPAL Soc. Coop. case study, 

including a cheese factory (Quesos Cerrato Soc. Coop.) and a fodder dehydration factory (Villoldo) 

owned by AGROPAL. They use the fodder-derived pellets to achieve an energetic self-consumption. 

However, due to the lack of information related to certain aspects of energy consumption and costs, 

other inputs were received from other sources and companies of the sector.  

Description of the chosen pathway 

Feedstock: Herbal waste, particularly cereal straw.  

IBLC (equipment): Two types of boilers were purchased. Firstly, a heating boiler for one of the fodder 

dehydration factories, and secondly a steam production boiler for the cheese factory. It involved an 
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overall iƴǾŜǎǘƳŜƴǘ ƻŦ ϵ фтлΣлллΦ ¢he steam boiler for the cheese factory had a depreciation period 

of 6 years, considering a boiler service life of 25 years. 

Intermediate biobased products: The type of intermediate biobased products made at IBLC is solid 

biofuels (straw pellets) ŀƴŘ ōŜŎŀǳǎŜ ƻŦ ǘƘŜ ΨǎŜƭŦ-ŎƻƴǎǳƳǇǘƛƻƴΩ ŀǘ ǘƘŜ L.[/ ƴƻ Ŧƛƴŀƭ ōƛƻōŀǎŜŘ ǇǊƻŘǳŎǘǎ 

are manufactured. 

 

Figure 2: Pathway around the implemented IBLC in AGROPAL. 

Lessons learned  

Successes: The main success of the case is the greater competitive advantage over other producers 

by saving on an average 5-10 % in terms of production cost (Spanish Co-ops, 2017). In general lower 

production costs also open new markets which were not profitable before due to market prices. 

However, for AGROPAL this was not relevant because of the self-consumption of the pellets. This 

case also shows that it increases local employment opportunities and increase of the equipment 

investment in the region in the agricultural sector. Besides that, it also shows that it is possible to 

develop a new line in other companies due to the sale of carbon credits. And last but not least, 

energetic savings and a decrease of the fossil fuels use, as well as an independence of fossil fuels 

market are shown by natural gas savings that vary between 20-70 %, depending on the straw price 

(Spanish Co-ops, 2017). 

Difficulties: Some of the main barriers found during the project development were (1) raw material 

production variations due to weather circumstances, (2) technical difficulties and cost related to 

straw densification and the combustion process, (3) challenges related to prototyping the boiler, (4) 

finding the right biofuel additives which counteract the pernicious effects of the straw burning and 

finally (5) the needed use of starch and molasses a binding materials in the pellet manufacturing 

process. 

Solutions for problems of the needed use of starch and molasses as binding materials was tackled by 

testing different matrixes, tested with the aim to find an optimal size to counteract the expansion 

trend of the raw material during this process. And for the combustion system, the boiler was 

specifically designed for this type of fuel due to the straw particular features, a temperature variation 

was studied and optimized in order to reach an equilibrium between the ashes fusion and the slag 

formation. Additionally, an air dilution is performed by adding fresh air to the combustion air.  

Feedstock

Fodder 
straw

Idle period

June -
August

IBLC 
(equipment)

1 heating boiler

1 steam 
production 
boiler

Intermediates

Solid biofuel 
(pellets)

Biobased
product

None. Self  
consumption 

of pellets

Final market

Self energy 
consumption
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Recommendations for this specific sector 

Originally, the energetic valorisation of straw attended to a strategy focused on removing straw 

when having a production surplus, which created additional management and harvesting costs. This, 

in addition to the impossibility to burn this straw due to environmental concerns and need of 

management, were the main causes to start this new valorisation line. And once the biofuel 

fabrication process is implemented and optimized, promoting this business line is proposed as one 

of the major opportunities, by replicating the milling and granulating process in different cereal 

industries. And furthermore, the development of the specific boilers, the energetic costs could be 

improved by the installation of this ad-hoc boiler models, in other consumption points owned by the 

cooperative, such as: animal feeding production, second industry of fodder drying and cereal drying 

industry and even exporting the boiler model to different consumption points, i.e. different sectors, 

could be a great business opportunity. 

3.3 Olive oil sector - ABEA - Greece  

General description of the suggested IBLC  

The IBLC concept on the pomace mill (ABEA) owned by the Mills of Crete is studied. Crete and more 

specifically Chania region produces, in annual base, a huge potential of residual biomass (e.g. olive 

tree prunings and olive leaves) from the olive sector, quantities that ABEA could manage for its 

benefit, introducing new final bio-based products in the local market. Apart from this, ABEA has a 

long idle period time (from August to November) and thus it is considered suitable for the 

implementation of one or both of the selected pathways that will be studied in the olive oil sector. 

The first pathway will be focused on the exploitation of the residual olive tree prunings and the 

production of new bio-based products (pellets), while the second pathway is based on the 

exploitation of olive leaves and the extraction of olive phenols. More detailed information can be 

found in Annex C. 

Description of the chosen pathway 

Feedstock: Considering the first pathway, the residual olive tree prunings that will be utilised is a 

ǎƻǳǊŎŜ ƻŦ άōƛƻƳŀǎǎέ ǘƘŀǘ ƛǎ ōǳǊƴŜŘ ƛƴ ƻǇŜƴ ŦƛǊŜǎΣ ŀƴŘ ȅŜǘ ƴƻǘ ŜȄǇƭƻƛǘŜŘ. As for the second pathway, 

the olive leaves that are separated in olive mills and/or burned along the olive tree prunings, were 

selected as raw materials.  

IBLC (equipment) ς Concerning the first pathway and the olive tree prunings a new investment in 

harvester/shredder machines like FACMA COMBY TR200 from the company seems necessary for the 

harvesting of the raw material before entering the IBLC. The existing equipment of the pomace mill, 

i.e. the belt dryer, the storage facilities, as well as the personnel that ABEA currently employs will be 

available for the new activities of the IBLC. As for the second pathway and the phenols extraction, 

again some of the existing facilities (dryer, storage facilities) can be also used. However, biobased 

products processes would require even higher investments than the ones needed for the 

exploitation of olive tree prunings pathway. The idle period for ABEA pomace mill ranges between 

July and October.  
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Intermediate biobased products - None, since in this case study the produced olive pellets as well as 

the extracted polyphenols are the final biobased products delivered directly to the final consumers. 

Final biobased products: The main types of final biobased products from the first olive oil pathway 

are: olive prunings in the form of pellets, and there is an option for briquettes or either use the 

prunings directly in hog fuel form. The final biobased products that can be derived from the second 

pathway can be various, for instance olive polyphenols, such as oleuropein and hydroxytyrosol as 

well as triterpenes (oleanolic and maslinic acids) with unique applications in pharmaceutical, 

chemical, animal feeding or nutraceutical markets. 

 

Figure 3: Pathway around the suggested IBLC. 

Lessons learned  

As it was mentioned above both of the studied cases are hypothetical scenarios. For that reason, it 

was believed that it is better to present some lessons learned from an existing case (FIUSIS power 

plant), which produces electricity exclusively from olive tree prunings and was examined in previous 

project by CERTH7. FIUSIS power plant, follows the above mentioned logistics and this is the reason 

why it was chosen to present its lessons learned. All the harvesting techniques as well as the handling 

processes of the olive tree prunings can be an effective example to imitate for the future IBLC. 

Further to this, the plant owner and manager, is interested in expanding the business activities in 

two new areas. The first is the production of olive tree prunings pellets for the domestic / industrial 

sector and the second one is the use of the biomass ash as a fertilizer.  

Based on FIUSIS experience the successes factors are related to (1) the high density of the olive 

groves which lead on the reduction of the transportation distances, (2) the high joining rate of 

farmers in the pruning supplement chain, (3) the high pruning surface amounts, (4) creating rural 

employment and agricultural services companies, (5) giving opportunities to new alliances between 

farmers, local authorities and agro-services with the aim to optimize the business model, (6) creating 

value from an already sorted out residue that is utilized for heat and power generation today and (7) 

 

7 ǳtψǊǳƴƴƛƴƎΥ ά¢ŀƪŜ-ƻŦŦ ŦƻǊ ǎǳǎǘŀƛƴŀōƭŜ ǎǳǇǇƭȅ ƻŦ ǿƻƻŘȅ ōƛƻƳŀǎǎ ŦǊƻƳ ŀƎǊŀǊƛŀƴ ǇǊǳƴƛƴƎ ŀƴŘ Ǉƭŀƴǘŀǘƛƻƴ ǊŜƳƻǾŀƭέΣ 

(https://www.up-running.eu/ύΦ ¢Ƙƛǎ ǇǊƻƧŜŎǘ Ƙŀǎ ǊŜŎŜƛǾŜŘ ŦǳƴŘƛƴƎ ŦǊƻƳ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ IƻǊƛȊƻƴ нлнл ǊŜǎŜŀǊŎƘ ŀƴŘ 

innovation programme under Grant Agreement No 691748. 
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establishing agreement with the neighbouring municipalities in order to involve farmers in stopping 

pruning burning and adhere to the collecting procedures. 

On the other hand the biggest difficulties are (1) convincing farmers to establish ways of 

collaboration, (2) legislative problems/obstacles for by- products that so far are considered waste by 

legislation and used to bunt in open fires, (3) escalating the process towards industrial size, and (4) 

the fear that other types of competitive fuels (sunflower pellets, exhausted olive cake, wood pellets) 

can attract the end users due to lower prices or higher fuel quality. However, in order to overcome 

the reluctance of farmers, the best solution according to FIUSIS would be an intense information 

campaign to promote the social acceptance far before the year of the investment. 

Recommendations for this specific sector 

The implementation of an IBLC for the valorisation of olive tree pruning requires the active 

collaboration of farmers and cooperatives. It is necessary to develop alliances between the local 

authorities and the agricultural sector and try to overcome the common belief that burning prunings 

in open fire is the easy way to treat prunings. In this way new opportunities for the region, the 

environment and of course for the local market and its consumers will emerge. 

3.4 Olive oil sector - Natac Group - Oleícola El Tejar - 

Spain  

General description of the suggested IBLC 

Under the AGROinLOG project strategic alliances between agro-industries and biotech SMEs were 

assessed to evaluate the extraction of new high added value bio-products such as phenols (Figure 

4). The proposal for this sector was inspired by the successful partnership that Natac Group has with 

the world leading olive pomace oil producer, Oleícola El Tejar (second degree cooperative), with 

whom they have created a joint venture called Innovaoleo. Natac Group is a Spanish Biotech SME 

dedicated to the research, development, manufacture and marketing of natural ingredients. Thanks 

to this strategic alliance with the cooperative, they have access to all the necessary raw materials for 

the production of olive-derived extracts. In addition, this working formula allows to share several 

costs related with storage, logistic and transport activities, leading to highly competitive products. 

While agro-industries supply the raw material and other assets such as infrastructure for storage, 

logistics and processing, Spanish Biotech SMEs provide knowledge and technology. More detailed 

information can be found in Annex D. 

Description of the chosen pathway 

Feedstock: Two Phase Olive Mill Waste (TPOMW) and olive leaves are the main raw materials 

ǊŜǉǳƛǊŜŘ ŦƻǊ ǘƘŜ ǇƘŜƴƻƭǎΩ ŜȄǘǊŀŎǘƛƻƴ ǇǊƻŎŜǎǎ. 
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IBLC (equipment): Infrastructure, facilities and equipment related to auxiliary processes (fire 

extinction, security, steam boiler, etc.) and biomass management (washing, chipping, drying, mixing, 

storage, etc.) will be required during the process. Idle period in the olive pomace oil industries (when 

facilities, equipment and other compatible resources are available for alternative purposes) usually 

goes from August to November. 

Intermediate biobased products: Olive pomace oil industries produce crude pomace oil, which is sent 

to refineries for the obtaining of olive pomace oil for human consumption. 

Final biobased products: Olive extracts for pharmaceutical, nutraceutical, animal feed and cosmetics 

industries, which will be later incorporated into final products. In addition, olive pomace oil industries 

generate two solid biofuels at the end of their process that are also ready to market: olive stones 

and exhausted olive pomace. 

 

Figure 4: Pathway around the suggested IBLC. 

Lessons learned  

Successes are related to (1) building alliances to allow the optimization of the business model, (2) 

existence of companies with long experience and top-quality technical equipment and (3) scientific 

knowledge transfer into new products in collaboration with the customer.  

Difficulties are (1) convincing farmers, agro-industries and innovation centres to establish new ways 

of collaboration, especially when the actors belong to in different sectors, (2) escalating the process 

towards industrial size, (3) legislative problems / obstacles e.g. by-products that are considered 

waste by legislation and (4) development of an IBLC requires long maturation times with significant 

investments in Research, Development & Innovation. 

The main solution should be to ensure that all actors involved in the chain will benefit and therefore 

are inclined to participate. Another way towards success is the implementation of models such as 

collaborative innovation, ensuring success and shortening time to market access. 

Things to avoid are assuming that under-exploited biomass will be obtained at no cost. Because all 

the stakeholders involved should benefit this also means that under-exploited biomass should be 

made available at a certain price / cost. 
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Recommendations for this specific sector 

It is necessary to (1) search for formulas to bring together agents from very different sectors, (2) seek 

innovative business models so that all agents can generate profits and (3) overcome conservative 

thinking. It is important to be able to combine technological development, access to raw materials, 

manufacturing capacity and, of course, international trade. 

3.5 Wine sec tor - Distilleries Alliance with  Logistic  and 

Biotech Companies  - Spain  

General description of the suggested IBLC  

Suggested case study in the wine sector depicts a hypothetical alliance between distilleries, logistic 

companies and technological centers that would allow both the vineyards pruning valorisation and 

the extraction of phenols within these agro-industries, running as IBLCs. For this purpose, several 

interviews were carried out to distilleries, to a logistic company (Athisa Biogeneración) and to a 

Spanish Biotech SME (Natac Group). Therefore, the case study for the wine sector includes two 

different pathways: vineyards pruning and phenols. More detailed information can be found in 

Annex E. 

Description of the chosen pathway 

Feedstock: Raw materials for the proposed pathways are vineyards pruning, grape pomace (which 

contains grape seeds, grape skins and grape stalks), lees and filter pastes. 

IBLC (equipment): Concerning the first pathway most vineyard farmers already have tractors and 

pulling systems to collect the vineyards pruning from the soil. Sometimes cooperatives and wineries 

in general also have trailers which they can use to transport the pruning from farmers parcels to the 

gathering points. !ǎ ŦƻǊ ǘƘŜ ǎŜŎƻƴŘ ǇŀǘƘǿŀȅ όǇƘŜƴƻƭǎΩ ŜȄǘǊaction), biotech SMEs such as Natac Group 

take advantage of the assets and facilities that agro-industries have. In this line, through their 

association with the distilleries, both the logistics and biotech companies would ensure the supply 

of raw materials and access to machinery for drying (trommel), storage facilities, etc., necessary both 

for the valorisation of the pruning and the extraction of the polyphenols. The idle period in the 

distilleries, when facilities, equipment or other resources compatible with the processing of biomass 

would be available, extends from June to September, with the start and end months of this period 

varying according to the region. 

Intermediate biobased products: All the distilleries generate ashes by burning the exhausted grape 

pomace that they self-consume to meet their thermal needs. These ashes can be considered an 

intermediate bio-product for the manufacture of fertilizers. The same would occur in the 

hypothetical case of self-consumption of the chips and pellets produced from pruning for energy 

purposes. Distilleries generate several intermediate biobased products such as grape seeds, tartrate 

and alcohol. 

Final biobased products: Main final products from vineyards pruning pathway are pellets, chips in 

bulk and chips in bales. Regarding the phenol's pathway those would be proanthocyanidins, 
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anthocyanins, flavonoids, resveratrol, enocyanine, etc. However, it should be noted that bigger 

distilleries currently produce some of these and other final bio-products such as tartaric acid, grape 

seed oil, bioethanol, grape seed flour and colouring agents. All distilleries produce exhausted grape 

pomace. Most of these products are destined to biofuel, pharmaceutical, chemical, animal feeding, 

nutraceutical and food markets. 

 

Figure 5: Pathway around the suggested IBLC. 

 
Lessons learned  

Successes are related to (1) overcoming the high content of stones, sand and other remnants that 

vineyards pruning usually present (cleaning equipment patented by Athisa Biogeneración or new 

pre-pruning machinery developed within the operational group VidBiomasa), (2) creating rural (and 

young) employment, (3) building alliances to allow optimization of rural business models, (4) 

transferring scientific knowledge in collaboration with the customer to develop new products and 

(5) the reduction of greenhouse gas emissions by promoting the substitution of fossil fuels.  

Difficulties are (1) convincing farmers to establish ways of collaboration, especially when the actors 

are in different sectors, (2) scaling up the process towards industrial size, (3) legislative problems / 

obstacles e.g. by-products that are considered waste by legislation and (4) development of an IBLC 

requires long maturation times with significant investments in Research, Development & Innovation. 

The main solution should be to ensure that all actors involved in the chain will benefit and therefore 

are inclined to participate. Another way towards success is the implementation of models such as 

collaborative innovation, shortening times to market access. 

Things to avoid are the common assumptions that underutilized biomass will be obtained at no cost. 

All operators should benefit. 

Recommendations for this specific sector 

It is necessary to (1) search for formulas to bring together agents from very different sectors, (2) seek 

innovative business models so that all agents generate profits and (3) overcome conservative 

thinking. It is important to be able to combine technological development, access to raw materials, 

manufacturing capacity and, of course, international trade.  
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3.6 Grain chain  sector - Lantmännen  - Sweden  

General description of the suggested IBLC  

One of the residues from the cereal production chain today is chaff. Chaff is the dry, scaly protective 

casings of the seeds of cereal grain. It also consists of dust and damaged seeds. Nowadays, the chaff 

is utilized in energy recovery. One possible new utilization for the chaff is the production of biochar. 

Production of biochar can refine the management of several waste streams, such as chaff, that are 

difficult to utilize for anything more useful than energy recovery. At one of LantmännenΩǎ cereal 

handling site, they receive many different types of cereals and seeds. One facility is cleansing seeds 

and one facility is drying and cleansing different types of material such as cereal grains and fodder 

peas.  

Biochar is a solid material obtained from the carbonisation of biomass and is produced from 

intentionally heating a biomass feedstock via pyrolysis (without oxygen) or gasification (limited 

oxygen). Biochar can be used as a product itself or as an ingredient within a blended product. One 

possible further processing of the biochar is pelletizing. There are several possible markets for 

biochar, such as soil improvement, carbon capture, filtration material, animal feed additive and 

bioenergy. More detailed information can be found in Annex F. 

Description of the chosen pathway 

Feedstock - The type of available feedstock is chaff, a side-stream from cereal production. 

IBLC (equipment) - Possible IBLC equipment that can be utilized in the suggested IBLC is found in an 

old feed factory on the site that was shut down many years ago. The pyrolysis equipment does not 

exist on the site today, a new investment is needed for this. It would also be optimal if the chaff can 

arrive in containers to the site and that the material is just tipped down into the pit with conveyors 

so that there will be as little handling. The material should also be stored in containers. There is an 

existing equipment for pelletising on the site today, this could be utilized for pelletizing the chaff 

which is another way to simplify the handling of the chaff. At the feed industry on the site there is a 

pelletizing machine, balers and mixers amongst others that could be utilized in the IBLC. The chaff 

could be tipped indoor in a bunker silo. The biochar can be stored in bulk on concrete with a roof 

above. 

Intermediate biobased products - The type of intermediate biobased product made at the IBLC is 

biochar.  

Final biobased products - The types of final biobased products are primary soil improver and 

bioenergy. Alternative markets are carbon capture, filtration material and animal feed additive. 
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Figure 6: Pathway around the suggested IBLC. 

Lessons learned  

Successes are (1) relative low investments compared to other possible investments in biorefineries 

in the pyrolysis plant and (2) creating value from an already sorted out residue that is utilized for 

heat and power generation nowadays. 

Difficulties are (1) to produce biochar with a profit, (2) the biochar market is immature, (3) difficulty 

to handle the biochar due to risks in the working environment amongst others and (4) current 

biochar technology is new (although pyrolysis technology is already at TRL 9) and it is not sure if 

technology will work at specific efficiency levels. There are no examples that the technology has 

worked on larger scale. 

Solutions for problems are (1) the necessity to create a market with added value for the biochar and 

(2) minimizing the difficulties with the chaff by handling it in containers. Moreover, avoid investing 

in a plant without having an available heat sink. 

Recommendations for this specific sector 

Before the investments can be done in the IBLC/Pyrolysis equipment a secure market for the biochar 

has to be identified, preferable with an increased market need. A biochar production that is not only 

focused on energy production but on both energy and material recycling of local biomass resources 

is a sustainable way forward. This is the way to create added value for both the customers, the region 

and the environment. 

3.7 Sugar sector - Nordic sugar - Sweden  

General description of the suggested IBLC  

Nordic sugar is producing sugar in campaigns that usually last from late September to January. 

Outside of the campaign on-site production capacity would potentially be available. In the 

production of sugar from sugar beets several co-products, are generated. Beet pulp is the co-product 

generated in largest quantities. Globally there is a huge demand for bio-based materials to be used 

in, for example, packaging. In the suggested IBLC, the beet pulp is utilized as feedstock for production 

of succinic acid (SA). SA is a water-soluble crystal, traditionally made from fossil resources, that is 

used as a chemical intermediate in a high number of chemicals and products. This production could 
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be conducted during the time of the year when there is no production in the sugar factory. More 

detailed information can be found in Annex G. 

Description of the chosen pathway  

Feedstock - The type of available feedstock is beet pulp, a co-product from the sugar industry. 

IBLC (equipment) - Evaporators and centrifuges are examples of existing equipment that can be 

utilized in the IBLC, but the existing equipment must be adapted to be integrated with the IBLC. 

Existing cleaning equipment, the infrastructure for steam, electricity, water, computer systems, 

laboratories etc. could also be utilized. The equipment on the site is not utilized during March to 

August (six months). But it might be necessary to run the process also during the sugar campaign 

since there is no storage area on the site for the pressed beet pulp.  

Intermediate biobased products - The types of intermediate biobased are SA, biomass, other organic 

acids, residuals and water. Biomass and residuals could be used for production of biogas (equipment 

that could also be shared with the sugar factory). 

Final biobased products - The final product is polybutylene succinate (PBS). PBS is a polyester made 

from SA and 1,4-butanediol (1,4-BDO).  

 

Figure 7: Pathway around the suggested IBLC. 

Lessons learned  

Successes are (1) collaborations between Nordic Sugar and GAIA Biomaterials in producing SA and 

PBS on a more regional scale, (2) although a techno-economic assessment is lacking and given the 

fact that a production process often requires a certain size for economies of scale it is believed that 

it could be economically feasible (3) by creating an IBLC profit will most likely increase and an 

ΨƛƳǇǊƻǾŜŘ ǾŀƭǳŜ ŎƘŀƛƴΩ ŎƻǳƭŘ ŎƻƴǾƛƴŎŜ ŦŀǊƳŜǊǎ ǘƻ ŎƻƴǘƛƴǳŜ ǘƻ ƎǊƻw sugar beets even if the sugar 

price would fluctuate. 

Difficulties ŀǊŜ όмύ ǎƛƎƴƛŦƛŎŀƴǘ ƛƴǾŜǎǘƳŜƴǘ ǿƛƭƭ ōŜ ƴŜŎŜǎǎŀǊȅΣ όнύ ŀŎǘƻǊǎΩ ǿƛƭƭƛƴƎƴŜǎǎ ŀƴŘ ŎŀǇŀŎƛǘȅ ǘƻ ŀŎǘ 

and collaborate as well as policies, norms, and values in society are critical for the success or failure, 

(3) possibly the lack of institutional support and actor commitment and alignment for this 

development in Sweden, (4) alignment of all actors along the whole value chain in a network that 

strives towards a common goal of advancing the technology is necessary to bring about novel 

technology development and market implementation. 
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Solutions for problems are (1) technical research including experiments on different scales to prove 

the concept and systems studies for assessment will be necessary to be able to conduct a techno 

economic assessment and a more realistic business case and (2) starting a dialog about the 

production of SA in Örtofta and PBS in the Skåne county as a steppingstone for a potential future SA 

network. Nevertheless, it is worth pointing out that the beet pulp is mainly utilized as feed today and 

this needs to be considered in the business case both for economic reasons and to avoid negative 

publicity due to environmental effects i.e. fuel vs. food.  

Recommendations for this specific sector 

Establishing an IBLC in Örtofta is potentially promising but more research and development is 

necessary before any recommendations can be given. Starting from producing biobased SA through 

the biotechnological fermentation of refined sugars or starch from cultivated crops (e.g. corn) could 

be the way to start the production of SA for Nordic Sugar and then move forward towards utilizing 

both C5 and C6 sugar as in the case with beet fibres. However, emissions caused by land use change 

(iLUC) should be added in this case to mirror long-term sustainability issues caused by increased 

production of agricultural crops. And actors in the value chain need to be willing and have the 

capacity to act and collaborate if the case study is going to be realised. Also, there is a need for 

policies, norms, and values in society that support the development of the IBLC. 
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4 INTEGRAL ANALYSIS OF THE CASE STUDIES  

4.1 Introduction  

The goal of the integral analysis of the various case studies summarized in Chapter 3 is to show 

common aspects that can be of use to determine a generic strategy for establishing an IBLC (in 

Chapter 5). This was done by taking the main results of the various cases studies and comparing 

them regarding the technical and non-technical aspects of the IBLC pathways. 

First of all, an overview of the main characteristics of all the descriptions of the chosen pathways in 

the various case studies is given in Table 3. Then the lessons learned from the case studies were 

grouped per aspect of the pathway of an IBLC (feedstock supply, logistics, IBLC design, intermediate 

biobased products & final market and finally non-technical aspects of establishing an IBLC). Based on 

these aforementioned aspects, the integral analysis is grouped in four overarching topics in order to 

enable logical structuring:  

¶ successes; 

¶ difficulties; 

¶ solutions (and things to avoid); 

¶ recommendations. 
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Table 3: Overview of the main characteristics of the chosen pathways in the various case studies. 

Case study characteristics 

Sector Feed & fodder Olive oil mills Olive oil pomace 

industries & 

biotech companies 

Wine Grain Sugar 

Name AGROPAL & additional 

information from 

other sources 

ABEA Natac Group ς 

Oleícola El Tejar 

Distilleries Alliance with 

Logistic and biotech 

companies 

Lantmännen Nordic Sugar 

Status IBLC Real Hypothetical Real Hypothetical Hypothetical Hypothetical 

Feedstocks Cereal straw 

 

Olive tree prunings; 

Olive leaves 

Two Phase Olive Mill 

Waste (TPOMW); 

Olive leaves 

 

Wine production by-

products; 

Vineyards pruning; 

Vine strains that are 

uprooted 

Chaff (a side-

stream from cereal 

production) 

Beet pulp (a co-product 

from the sugar 

industry) 

Logistics Average distance  

15 km from field to 

intermediate storage; 

70 km from 

intermediate storage 

to IBLC; 

Trucks 

Average distance  

5-10 km from field to 

IBLC; 

Trucks 

Average distance 

0-1 km from industry 

to IBLC; 

Internal transport 

Average distance 3.3 km 

and maximum 5 km 

from field to IBLC; 

Trailers 

Average distance 

80-90 km from field 

to IBLC; 

Container truck 

Average distance 200 

km from industry to 

IBLC 

Tank trucks 
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Sector Feed & fodder Olive oil mills Olive oil pomace 

industries & 

biotech companies 

Wine Grain Sugar 

IBLC machinery Two boiler types Integrated harvester/ 

shredder for 

harvesting prunings. 

Existing belt dryer 

and storage facilities; 

Grinder, cooler, a 

pellet press and a 

mixer 

Machinery for 

washing, chipping, 

drying, mixing and 

storage facilities 

Rotary dryers, storage 

platforms, forklifts and 

tractors, trommel dryer 

Equipment for 

pelletising, balers 

and mixers, bunker 

silo 

Evaporators,  

centrifuges, 

cleaning equipment, 

infrastructure for 

steam, electricity, 

water, 

computer systems, 

laboratories etc 

 

Intermediates Solid biofuels (straw 

pellets) 

None None Ash; 

Grape seeds, tartrate, 

food alcohol, neutral 

alcohol, crude alcohol 

Biochar Succinic acid (SA), 

biomass, other organic 

acids, residuals and 

water, biogas 

Final market Self-consumption IBLC Solid biofuels: mainly 

pellets and optionally 

briquettes; 

Various olive 

polyphenols for 

pharmaceutical, 

nutraceutical, animal 

feed and cosmetics 

industries 

Olive extracts for 

pharmaceutical, 

nutraceutical, animal 

feed and cosmetics 

industries 

Proanthocyanidins, 

anthocyanins, 

flavonoids, resveratrol, 

enocyanine; Tartaric 

acid, grape seed oil, 

bioethanol, grape seed 

flour, colouring agents;  

Solid biofuels: pellets, 

chips in bulk and chips 

in bales 

Soil improver; 

Bioenergy 

Polybutylene succinate 

(PBS) a polyester made 

from succinic acid (SA) 

and 1,4-butanediol 

(1,4-BDO). 
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4.2 Integral comparison of sector case studies  

In Table 4 to Table 7 the findings of the various case studies are sorted per item of the pathway, and 

ǇǊŜǎŜƴǘŜŘ ǳƴŘŜǊ ǘƘŜ ƘŜŀŘƛƴƎ ΨwŜǎǳƭǘǎΩΦ ¢ƘŜ ƻǊƛƎƛƴ ƻŦ ŜŀŎƘ ŦƛƴŘƛƴƎ ƛǎ ƭŀōŜƭƭŜŘ ǿƛǘƘ ŀ ŎƻŘŜ ƻŦ ǘƘŜ ŎŀǎŜ 

study where it was mentioned in Chapter 3: F&F = Feed & Fodder; OOG = Olive Oil Greece; OOS = 

Olive Oil Spain; WI = Wine; GR = Grain; SU = Sugar. The step numbers in the last column of the Tables 

refer to the step numbers in the generic step-by-step approach that will be described in Chapter 5. 

The main successes of the case studies are described in Table 4. Regarding the feedstock supply it 

was important to find enough farmers that can supply sufficient biomass of a required quality. For 

the logistics, a supply at relatively short distances needs to be achieved. A long experience with top-

quality equipment was seen as a success factor for the IBLC design. Many successes were related to 

intermediate biobased products and the final market. Residues for power and heat production were 

an interesting business option. Achieving more competitiveness was seen as a success. This was 

achieved e.g. by cost savings, but also by collaboration. Factors that influenced the costs were energy 

savings, obtaining carbon credits, costs of feedstocks and production costs. Finally, many successes 

were mentioned regarding non-technical aspects of establishing an IBLC. An economic success was 

the increase in equipment investments in a region. Social successes were an increase of local 

employment opportunities, building alliances and knowledge transfer to customers. A sustainability 

success was the reduction of greenhouse gas and toxic gas emissions. 

The main difficulties of the case studies are described in Table 5. Raw material production variations 

are a difficulty for the feedstock supply. No specific difficulties were mentioned in the case studies 

regarding logistics. Technical difficulties regarding processes and technologies in the IBLC design are 

mentioned in several cases. Regarding the intermediate biobased products and the final market 

difficulties occur due to competitions with alternative products, immature markets and unprofitable 

biobased products. Finally, many difficulties are related to non-technical aspects of establishing an 

IBLC. Economic aspects are the significant investments that could be needed to set-up an IBLC, and 

the fear that it will take a long time for the IBLC to reach a mature stage. Although collaboration was 

mentioned as a success in some case studies it was also often mentioned as a difficulty, since the 

capacity and or willingness to cooperate is not always there. Aligning all actors is perceived as being 

difficult. Rules & regulations are also given as barriers for achieving an IBLC, e.g. waste legislation. 

Furthermore, norms and values in society are critical for success. Public opposition can easily lead to 

failure.  
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Table 4: The successes of the case studies (step numbers refer to the generic step-by-step approach in Chapter 5). 

Case study successes 

Topic Results 
Step  

number 
Feedstock 
supply 

¶ High joining rate of farmers in the pruning supply chain (OOG). 

¶ High pruning surface amounts (OOG).  

¶ Overcoming the high content of stones, sand and other remnants that is 
usually present in prunings (WI). 

3 
34 

Logistics ¶ High density of olive groves leads to the reduction of the transportation 
distances (OOG). 

13 

IBLC design ¶ Long experience and top-quality technical equipment (OOS). 23 

Intermediate 
biobased 
products & 
final market 

¶ Creating value from an already sorted out residue that is utilized for heat 
and power generation today (GR).  

¶ Creating value from a residue that is currently burned on the field (prunings) 
(OOG, OOS, WI) 

¶ Greater competitive advantage by saving on an average 5-10 % in terms of 
production cost (F&F).  

¶ Transferring scientific knowledge in collaboration with the customer into 
new products (WI). 

¶ Collaborations in producing succinic acid (SA) and polybutylene succinate 
(PBS) on a more regional scale (SU). 

¶ Although a techno-economic assessment is lacking and given the fact that a 
production process often requires a certain size for economies of scale it is 
believed that it could be economical feasible (SU). 

¶ By creating an IBLC ǇǊƻŦƛǘ ǿƛƭƭ Ƴƻǎǘ ƭƛƪŜƭȅ ƛƴŎǊŜŀǎŜ ŀƴŘ ŀƴ ΨƛƳǇǊƻǾŜŘ ǾŀƭǳŜ 
ŎƘŀƛƴΩ ŎƻǳƭŘ ŎƻƴǾƛƴŎŜ ŦŀǊƳŜǊǎ ǘƻ ŎƻƴǘƛƴǳŜ ǘƻ ƎǊƻǿ ǎǳƎŀǊ ōŜŜǘǎ ŜǾŜƴ ƛŦ ǘƘŜ 
sugar price would fluctuate (SU). 

¶ Energetic savings and a decrease of the fossil fuels use, as well as an 
independence of fossil fuels market are shown by natural gas savings that 
vary between 20-70 %, depending on the straw price (F&F). 

¶ Possibility to develop a new production line due to the sale of carbon credits 
(F&F).  

¶ Lower production costs open new markets which were not profitable before 
due to market prices (F&F). 

31 
 
31 
 
33 
 
33 
 
33 
 
33 
 
 
33 
 
 
35 
 
 
35 
 
35 

Non-technical 
aspects of 
establishing 
an IBLC 

¶ An increase of equipment investments in the region in the agricultural 
sector (F&F).  

¶ Relative low investments compared to other possible investments in 
biorefineries in the pyrolysis plant (GR). 

¶ An increase of local employment opportunities (F&F) 

¶ Transferring scientific knowledge in collaboration with the customer into 
new products (OOS). 

¶ Creating rural (and young) employment and agricultural services companies 
(WI & OOG). 

¶ Building alliances to allow optimization of the business model (OOS, OOG & 
WI). 

¶ Establishing agreement with the neighbouring municipalities in order to 
involve farmers in stopping pruning burning and adhere to the collecting 
procedures (OOG). 

¶ The reduction of greenhouse gas and toxic gas emissions by promoting the 
substitution of fossil fuels (WI). 

41 
 
41 
 
42 
42 
 
42 
 
42 
 
 
42 
 
 
45 
 

F&F = Feed & Fodder; OOG = Olive Oil Greece; OOS = Olive Oil Spain; WI = Wine; GR = Grain; SU = Sugar 
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Table 5: The difficulties of the case studies (step numbers refer to the generic step-by-step approach in Chapter 5) 

Case study difficulties 

Topic Results Step  

number 

Feedstock 

supply 

¶ Raw material production variations due to weather circumstances 

(F&F). 

3 

Logistics ¶ Nothing mentioned about this in case studies. - 

IBLC design ¶ Technical difficulties and cost related to straw densification and the 

combustion process (F&F). 

¶ Challenges related to prototyping the boiler (F&F). 

¶ Finding the right biofuel additives which counteract the pernicious 

effects of the straw burning (F&F). 

¶ Needed use of starch and molasses a binding materials in the pellet 

manufacturing process (F&F). 

¶ Escalating the process towards industrial size (OOS, OOG &WI). 

¶ Current biochar technology is new, and it is not sure if technology 

will work at specific efficiency levels (GR). 

23 

 

23 

23 

 

23 

 

23 

23 

Intermediate 

biobased 

products & 

final market 

¶ Competitive market of biofuels. Fear that other types of competitive 

fuels (sunflower pellets, exhausted olive cake, wood pellets) can 

attract the end users due to lower prices or higher fuel quality 

(OOG). 

¶ Difficulty to handle the biochar due to risks in the working 

environment amongst others (GR). 

¶ The biochar market is immature (GR). 

¶ Difficult to produce biochar with a profit (GR). 

33 

 

 

 

33 

 

34 

35 

Non-technical 

aspects of 

establishing an 

IBLC 

¶ Significant investment will be necessary (SU). 

¶ Development of an IBLC requires long maturation times with 

significant investments in R&D (OOS &WI). 

¶ Convincing farmers to establish ways of collaboration, especially 

when the actors are in different sectors (OOG, OOS & WI). 

¶ !ŎǘƻǊǎΩ ǿƛƭƭƛƴƎƴŜǎǎ ŀƴŘ ŎŀǇŀŎƛǘȅ ǘƻ ŀŎǘ ŀƴŘ ŎƻƭƭŀōƻǊŀǘŜ ό{¦ύΦ  

¶ Alignment of all actors along the whole value chain in a network that 

strives towards a common goal of advancing the technology is 

necessary to bring about novel technology development and market 

implementation (SU). 

¶ Legislative problems / obstacles e.g. by-products that are considered 

waste by legislation (OOS, OOG & WI). 

¶ Policies, norms, and values in society are critical for the success or 

failure (SU). 

¶ Possibly the lack of institutional support and actor commitment and 

alignment for this development in Sweden (SU). 

41 

41 

 

42 

 

42 

42 

 

 

 

43 

 

43 

 

43 

 

F&F = Feed & Fodder; OOG = Olive Oil Greece; OOS = Olive Oil Spain; WI = Wine; GR = Grain; SU = Sugar 
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The solutions of the case studies are described in Table 6. No specific solutions were mentioned for 

the feedstock supply and the logistics. For the IBLC design, technical research was recommended to 

prove the concept combined with thorough testing of the technologies. Also, systems studies for 

assessment will be necessary for a more realistic business case. Regarding the intermediate biobased 

products & final market specific handling systems were a solution to health problems. Furthermore, 

awareness of competing use for the feedstocks is an important point to consider and market 

development is necessary in some cases. Finally, as already mentioned many solutions are related 

to non-technical aspects of establishing an IBLC, often in response to the difficulties mentioned 

before. An economic solution is to find (internal) customers for produced heat in the IBLC. Social 

acceptance can be improved by information campaigns and starting dialog with the stakeholders. 

Collaborative innovation and networks around the IBLC will strengthen the whole value chain and 

will shorten the time to market.  

The only thing to avoid from the lessons learned of the case studies was mentioned in the category 

Non-technical aspects of establishing an IBLC: do not assume that underutilized biomass will be 

obtained at "0" cost. All the stakeholders involved should benefit. 

 

The recommendations of the case studies are described in Table 7. No specific recommendations 

were mentioned for the feedstock supply and the logistics. Concerning the IBLC one 

recommendation was made to implement the IBLC step-by-step, first using easier feedstocks and 

then more challenging ones. Regarding the intermediate biobased products & final market it is 

recommended to secure the market for the (intermediate) biobased product first, before investing 

in the IBLC. Production that is focused on both energy and material recycling of local biomass 

resources is considered a sustainable way forward. Once again, most of the recommendations focus 

on non-technical aspects of establishing an IBLC. An economic recommendation is to promote newly 

developed innovative business lines in an IBLC as a business for other companies as well. 

Collaboration of the stakeholders in the value chain (farmers, cooperatives, agro-industry, etc.) is 

considered a very important social aspect of establishing an IBLC. Support from administration is 

needed through regulative or incentive aspects. And there is a need for policies, norms, and values 

in society that support the development of the IBLC. Finally, a sustainability implementation 

potential needs to be secured.  
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Table 6: The solutions of the case studies (step numbers refer to the generic step-by-step approach in Chapter 5). 

Case study solutions 

Topic Results Step 

number 

Feedstock 

supply 

¶ Nothing mentioned about this in case studies. - 

Logistics ¶ Nothing mentioned about this in case studies. - 

IBLC design ¶ Technical research to prove the concept and systems studies for 

assessment will be necessary for a more realistic business case (SU). 

¶ The problems of binding materials were tackled by testing different 

matrixes (F&F).  

¶ For the combustion system, a temperature variation was studied and 

optimized in order to reach an equilibrium between the ashes fusion 

and the slag formation (F&F).  

¶ Air dilution was performed by adding fresh air to the combustion air 

(F&F). 

22 

 

23 

 

23 

 

 

23 

Intermediate 

biobased 

products & 

final market 

¶ Be aware of the fact that the beet pulp is mainly utilized as feed today 

for economic reasons and to avoid negative publicity (SU).  

¶ Minimizing the difficulties with the chaff by handling it in containers 

(GR).  

¶ The necessity to create a market with added value for the biochar (GR). 

33 

 

33 

 

34 

Non-technical 

aspects of 

establishing an 

IBLC 

¶ Avoid investing in a plant without having an available heat sink (GR). 

¶ In order to overcome the reluctance of farmers, a really good solution 

would be an intense information campaign to promote social 

acceptance before the year of the investment (OOG). 

¶ Ensure that all actors involved in the chain would benefit and therefore 

are inclined to participate (OOS).  

¶ Implement models such as collaborative innovation ensuring success 

and shorten time to market access (OOS). 

¶ Ensure that all actors involved in the chain would benefit and therefore 

are inclined to participate (WI). 

¶ Implement models such as collaborative innovation ensuring success 

and shorten time to market access (WI). 

¶ Starting a dialog about the production of succinic acid (SA) and 

polybutylene succinate (PBS) as a steppingstone for a potential future 

SA network (SU). 

¶ Develop alliances between the local authorities and the agricultural 

sector and try to overcome the common belief that considers biomass 

burning in open fires on field the easy way to treat prunings (OOG)  

41 

42 

 

 

42 

 

42 

 

42 

 

42 

 

42 

 

 

42 

F&F = Feed & Fodder; OOG = Olive Oil Greece; OOS = Olive Oil Spain; WI = Wine; GR = Grain; SU = Sugar 
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Table 7: The recommendations of the case studies (step numbers refer to the generic step-by-step approach in Chapter 5). 

Case study recommendations 

Topic Results Step  

number 

Feedstock 

supply 

¶ Nothing mentioned about this in case studies. - 

Logistics ¶ Nothing mentioned about this in case studies. - 

IBLC design ¶ Starting from producing biobased succinic acid (SA) through the 

biotechnological fermentation of refined sugars or starch from cultivated 

crops (e.g. corn) could be the way to start the production and then move 

forward towards utilizing both C5 and C6 sugar as in the case with beet 

fibres (SU). 

24 

Intermediate 

biobased 

products & 

final market 

¶ Before the investments can be done in the IBLC/Pyrolysis equipment a 

secure (increasing) market for the biochar has to be identified (GR).  

¶ A biochar production that is focused on both energy and material 

recycling of local biomass resources is a sustainable way forward, for both 

the customers, the region and the environment (GR). 

34 

 

34 

Non-technical 

aspects of 

establishing 

an IBLC 

¶ Once the biofuel fabrication process is implemented and optimized, 

promoting this business line is proposed as one of the major 

opportunities (F&F). 

¶ The developed boiler model could be implemented at different 

companies owned by the cooperative (F&F). 

¶ Seek innovative business models so that all agents generate profits (OOS 

& WI). 

¶ Obtain active collaboration of farmers and cooperatives (OOG). 

¶ Search for formulas to bring together agents from very different sectors 

(OOS& WI). 

¶ Overcome conservative thinking (OOS & WI). 

¶ !ŎǘƻǊǎΩ ƛƴ ǘƘŜ ǾŀƭǳŜ ŎƘŀƛƴ ƴŜŜŘ ǘƻ ōŜ ǿƛƭƭƛƴƎ ŀƴŘ ƘŀǾŜ ǘƘŜ ŎŀǇŀŎƛǘȅ ǘƻ ŀŎǘ 

and collaborate if the case study is going to be realised (SU).  

¶ Support from administration is needed through regulative or incentive 

aspects so farmers will not burn the prunings (OOG). 

¶ There is a need for policies, norms, and values in society that support the 

development of the IBLC (SU). 

¶ Establishing an IBLC is potentially promising but more research and 

development is necessary (SU).  

¶ It is important to be able to combine technological development, access 

to raw materials, manufacturing capacity and, of course, international 

trade (OOS & WI). 

¶ Emissions caused by indirect Land Use Change (iLUC) should be added to 

mirror long-term sustainability issues caused by increased production of 

agricultural crops (SU). 

41 

 

 

41 

 

41 

 

42 

42 

 

42 

42 

 

43 

 

 

43 

 

44 

 

45 

 

 

45 

 

F&F = Feed & Fodder; OOG = Olive Oil Greece; OOS = Olive Oil Spain; WI = Wine; GR = Grain; SU = Sugar 
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5 A  GENERIC APPROACH FOR IBLC STRATEGY DEVELOPMENT 

5.1 Introduction  

Establishing an IBLC can be approached from several points of view: i) farmers: how can an extra 

income be obtained by improving the residues/non-food biomass management, ii) policy makers: 

what measures are needed to reach several goals such as CO2-targets, regional development, etc. 

and iii) companies: how can resources and idle periods be optimized to increase the profitability of 

the agro-industry?  

In this report the third point of view (without ignoring the other two) was adopted. The starting-

point are existing companies that see a possible business strategy for synergies in terms of 

unexploited facilities, equipment and staff capabilities. They want to achieve this by diversifying their 

regular activities both on the input (food and biomass feedstock) and output (food, biocommodities 

& intermediate biobased feedstocks) side. Consequently, they want to investigate a possible 

transformation towards an IBLC.  

In the AGROinLOG report ΨUpdated conceptual description of an Integrated Biomass Logistics Centre 

(IBLC)Ω8, it was stated that different subtypes within the IBLC concept may develop, depending on 

which factor will serve as a catalyst in a specific setting (or market) environment. Therefore, four 

IBLC subtypes were identified: 

- Input driven concepts:  availability of biomass residues / materials is leading 

- Process driven concepts: availability of (idle) processing, storage and personnel 

capacity is leading 

- Output driven concepts: market demand for biocommodities / new products is  

leading 

- Combined concepts:  multiple drivers are leading 

Combining the point of view on how to approach an IBLC is combined and the different subtypes an 

IBLC concept may develop leads to Table 8. 

Table 8: Point of view related to IBLC subtypes. 

Point of view related to IBLC subtypes 

 Point of view IBLC Subtype 

Farmer 
How to obtain extra income by improving the 

residues/non-food biomass management 
Input drive concept 

Company 
How can resources and idle periods be optimized to 

increase the profitability of the agro-industry 
Process driven concept 

Policy maker 
What measures are needed to reach several goals 
such as CO2-targets, regional development, etc. 

Output driven concept 

 

8 AGROinLOG, 2017. Updated conceptual description of an Integrated Biomass Logistics Centre (IBLC). 
AGROinLOG project, Deliverable D6.1, 59 pp. 
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Focus in this Chapter ǿƛƭƭ ōŜ ƻƴ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ŀƴ L.[/ ǎǳōǘȅǇŜ ΨtǊƻŎŜǎǎ ŘǊƛǾŜƴ ŎƻƴŎŜǇǘǎΩ 

ŦǊƻƳ ŀ ŎƻƳǇŀƴȅΩǎ Ǉƻƛƴǘ ƻŦ ǾƛŜǿΦ  

5.2 The generic step -by -step approach  

As mentioned before, focus in this report ǿƛƭƭ ōŜ ƻƴ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ŀƴ L.[/ ǎǳōǘȅǇŜ ΨtǊƻŎŜǎǎ 

driven concepǘǎΩΦ ¢ƘŜ ŦǳǘǳǊŜ L.[/ ƛǎ ǘŀƪŜƴ ŀǘ ǘƘŜ ŎŜƴǘŜǊ ƻŦ ǘƘŜ ŘŜǎƛƎƴΦ ¢ƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ǇǊƻŎŜǎǎ 

of an ILBC can be long and does not always go optimally. With each step, a technically and 

economically feasible project can be delayed or even rejected. Therefore, in the AGROinLOG project 

we propose a step-by-step approach to maximize the likelihood of acceptance and implementation 

of an IBLC. 

A previous report9 ƻŦ ǘƘŜ !Dwhƛƴ[hD ǇǊƻƧŜŎǘ Ŏƻƴǘŀƛƴǎ ŀ ΨSchematic position of an IBLC in the value 

chainΩΦ Lƴ Table 9 ǘƘŜ ƎŜƴŜǊƛŎ ǎǘǊŀǘŜƎƛŜǎ όŀƛƳŜŘ ŀǘ ΨǘȅǇŜǎΩ ƻŦ ƛǎǎǳŜǎ ǿƘŜƴ ŘŜǎƛƎƴƛƴƎ ŀƴ L.[/ύ ŀǊŜ 

ΨƳŀǇǇŜŘΩ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘƛǎ ƻǊƛƎƛƴŀƭ ǎŎƘŜƳŜ όǎƘƻǿƴ ŀǘ ǘƘŜ ǘƻǇ ƻŦ Table 9). For example, the amount 

ƻŦ ŀǾŀƛƭŀōƭŜ ōƛƻƳŀǎǎΣ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ǘƘŜ ōƛƻƳŀǎǎ ŀƴŘ ǘƘŜ ΨŘƛǎǘŀƴŎŜΩ ƻŦ ǘƘŜ ǎƻǳǊŎƛƴƎ ŀǊŜŀ ŀǊŜ ǊŜƭŀǘŜŘ 

ǘƻ ǘƘŜ ŦƛǊǎǘ ΨŎƻƭǳƳƴΩ όƭŜŦǘ ǎƛŘŜύ ƻŦ Table 9Φ ¢Ƙƛǎ ǎŎƘŜƳŜ ǇƭŀŎŜǎ ǘƘŜ L.[/ ƛƴ ŀ ΨŎŜƴǘǊŀƭ ǇƻǎƛǘƛƻƴΩΣ ŀƴŘ 

therefore it visualizes that this step-by-step approach selects the point of view of the companies who 

want to use their idle time. Furthermore, specific pathways can be attached to the scheme. This 

ƎǳƛŘŜǎ ǘƘŜ ŘŜǾŜƭƻǇŜǊ ƛƴ ŀ ƭƻƎƛŎŀƭ ǿŀȅ ǘƻ ŀǇǇǊƻŀŎƘ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ΨƛǎǎǳŜǎ ǘƻ ŀŘŘǊŜǎǎΩΦ 

Based on different sources of information the step-by-step- generic approach was developed: 

¶ Reports of WP6 - First of all, the description of the characteristics of an IBLC was used from 

Ω¦ǇŘŀǘŜŘ ŎƻƴŎŜǇǘǳŀƭ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ŀƴ LƴǘŜƎǊŀǘŜŘ .ƛƻƳŀǎǎ [ƻƎƛǎǘƛŎǎ /ŜƴǘǊŜ όL.[/ύΩ10. Then, 

ŘŜǘŀƛƭŜŘ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ǎŜŎǘƻǊǎ ŦǊƻƳ Ψ.ŀǎƛŎ ŀƴŀƭȅǎƛǎ ƻŦ ǘŀǊƎŜǘŜŘ ŀƎǊƛŎǳƭǘǳǊŀƭ ǎŜŎǘƻǊǎΩ11 

was used. And finally, the generic strategies also depend on the opportunities that were 

specified in the report Ψ/ƻƳǇǊŜƘŜƴǎƛǾŜ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻŦ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ŦƻǊ ǘƘŜ ǇǊƻŘǳŎǘƛƻƴ ƻŦ 

biomass & biocommodities and for a logistics ƛƴǘŜƎǊŀǘƛƻƴΨ12. 

¶ Three IBLC demos - The information in the business model descriptions of the three demos 

(WP2) are also used as input to determine the generic approach were these demos have a 

different set-up; 

 

9 AGROinLOG, 2017. Updated conceptual description of an Integrated Biomass Logistics Centre (IBLC). 
AGROinLOG project, Deliverable D6.1, 59 pp. 

10 Annevelink, E., B. van Gogh, F. Sebastián Nogués, S. Espatolero, T. De la Cruz, D. Luzzini, M. Karampinis, M. 
Kougioumtzis & J. Olsson, 2017. Conceptual description of an integrated biomass logistics centre (IBLC). In: 
Proceedings of the 25th European Biomass Conference and Exhibition, 12-15 June 2016, Stockholm, Sweden, 
200-203. 

11 AGROinLOG, 2018. Basic analysis of targeted agricultural sectors - Cover report and six Annex country 
reports. AGROinLOG project, Deliverable D6.2, 520 pp. 

12 AGROinLOG, 2019. Comprehensive identification of opportunities for the production of biomass & 
biocommodities and for a logistics integration. AGROinLOG project, Deliverable D6.3, 115 pp. 
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¶ Sector case studies - The structure of the common data template is designed to reflect the 

topics that are important in the generic strategy. The two different sections 

ΨǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎΩ ŀƴŘ ΨƭŜǎǎƻƴǎ ƭŜŀǊƴŜŘΩ ŀǊŜ ƛƳǇƻǊǘŀƴǘ ǇŀǊǘǎ ƻŦ ǘƘŜ ǎŜŎǘƻǊ ŎŀǎŜ ǎǘǳŘƛŜǎ ǘƘŀǘ 

were summarized in Chapter 3; 

¶ Literature ς This can be e.g. on the ECP project (www.ecp-biomass.eu) where a stepwise 

approach was formulated to establish a so-called energy conversion park (www.ecp-

biomass.eu/node/176) but also on other literature that was already studied in in previous 

tasks.  

5.3 From a generic step -by -step approach to generic 

strategies  

This step-by-step approach to maximize the likelihood of acceptance and implementation of an IBLC 

is thus constructed in such a way that all relevant aspects are reviewed. Therefore, it is a guide to 

ensure companies that these relevant aspects are brought to the minimum attention during the 

process towards the possible development of an IBLC. However, the approach does not indicate a 

mandatory 'route' to follow. In other words, there is not necessarily a mandatory sequentially. To 

stipulate the latter, the approach described in the following section was visualized. 

An important question is how to visualize the steps in a way that shows their logic connections and 

interactions without a mandatory sequentially. Figure 8 is a schematic representation of the step-

by-step approach. It is meant to give inspiration to a developer of an IBLC. There is not a predefined 

sequence of the topics that need to be dealt with when implementing an IBLC. Steps need to be 

taken on different topics: 

¶ Feedstock; 

¶ Logistics; 

¶ IBLC; 

¶ Intermediates / Biobased Product and Final Markets market; 

¶ Non-technical aspects of establishing an IBLC. 

These different aspects are represented by the varying colours of the steps in both Table 9 and Table 

10 and Figure 8. 

¢ƘŜ L.[/ Ǉƭŀȅǎ ŀ ŎŜƴǘǊŀƭ ǊƻƭŜ ŀƴŘ ǇǊƻōŀōƭȅ ŀŎǘǎ ƭƛƪŜ ǘƘŜ ΨǎǘŀǊǘƛƴƎ ǇƻƛƴǘΩ ƻŦ ǘƘŜ ŀǇǇǊƻŀŎƘ ōŜŎŀǳǎŜ ƻŦ 

the premises of the pǊƻŎŜǎǎ ŘǊƛǾŜƴ ŎƻƴŎŜǇǘǎ ŦǊƻƳ ŀ ŎƻƳǇŀƴȅΩǎ Ǉƻƛƴǘ ƻŦ ǾƛŜǿ. However, this is 

certainly not the starting point or condition for the generic step-by-step approach. When developing 

towards an IBLC, a company must consider from every technical and non-technical aspect which 

critical components deserve attention. This is indicated in the figure by placing these aspects 

'centrally' and showing what these crucial components are. For example, a company can start with 

the non-technical aspects and from there 'treat' the relevant parts. In short, the 'white areas' are the 

starting points from which, for instance a company, starts asking the right questions. The method is 

intended to help avoiding missing the parts that are important for the success of the transition into 

an IBLC. 

http://www.ecp-biomass.eu/
http://www.ecp-biomass.eu/node/176
http://www.ecp-biomass.eu/node/176
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Table 9: Generic strategies mapped according to the position of the IBLC in the value chain.  

 

Pathway 

Feedstock supply Logistics IBLC Design Intermediate biobased products & Final Market 

Non-technical aspects of establishing an IBLC (see Table 10) 
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Feedstock supply Logistics IBLC Design Intermediate biobased products & Final Market 

1. Assess and estimate the 
theoretical potential of 
the biomass: overall 
maximum amount of 
terrestrial biomass which 
can be considered 
theoretically available 
a) Map seasonality of 

availability of 
biomass resources  

b) Review location of 
available biomass 
resources  

11. Consider the whole 
logistics chain: the 
whole logistic chain has 
to be planned, thought 
through and, assessed 
from the field to the 
IBLC and from the IBLC 
to the final agro-
industrial processing 
plant and / or final 
market 

21. Assess the available 
resources and the idle 
time: determine the 
unexploited facilities 
(including storage), 
equipment and staff and 
taking seasonality into 
account όάHow much idle 
time is theoretically 
ŀǾŀƛƭŀōƭŜΚέύ 

31. Determine the most interesting product-process-market-
combination: based on a techno-economic assessment; the result is 
which combination is most promising towards implementation 
based on market potential 

2. Assess and estimate the 
technical potential of the 
biomass: fraction of the 
theoretical potential 
which is available with 
the current technological 
possibilities. Such as: 
a) harvesting 

techniques, 
infrastructure and 
accessibility, 
processing 
techniques 
 

12. Diversify suppliers of an 
IBLC to guarantee the 
supply with competitive 
prices and to ensure the 
continuous working 
mode of the logistics 
chain 

22. Conduct a technical 
assessment of the facility 
and equipment: 
determine what are the 
technical possibilities for 
processing the available 
biomass 

32. Base the business concept on the real tested properties of the 
biomass used: properties and quality of the raw material will define 
the market of the final product and its price 
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Feedstock supply Logistics IBLC Design Intermediate biobased products & Final Market 

3. Assess and estimate the 
economic potential of the 
biomass: share of the 
technical potential which 
meets criteria of 
economic profitability:  
a) Look for 

opportunities to 
reduce biomass 
harvesting and 
collection costs 

b) Look for biomass 
that can be used for 
large scale supplies 
to reduce cost of raw 
material 

i) Look for residues 
without 
competitive uses 

13. Optimize the 
transportation chain: 
make as much use of 
existing transportation 
capacity that is already 
used by the different 
stakeholders in the new 
value chain 

23. Determine the maturity 
of the existing 
technology: for 
processing a new 
feedstock use mainly 
proven technology in 
order to be able to start 
on the short term and 
lower risk. Difficulties 
linked to processing 
technology include:  
- lack of knowledge on 

processing new types 
of feedstocks; 

- investments in 
additional equipment 
for processing (or for 
harvesting or 
transport); 

- compatibility issues 
when processing 
food and non-food 
feedstocks or  

- the difficulties to 
meet biomass end-
product compatibility 
/quality 
requirements. 

33. Competitiveness: be assured that agricultural biomass is 
competitive and can be mobilized on a large scale. Consider: 
a) aŀǊƪŜǘǎ κ ŎǳǎǘƻƳŜǊǎΩ ƴŜŜŘǎ 
b) Quality requirements 
c) Competitors 
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Feedstock supply Logistics IBLC Design Intermediates biobased products & Final Market 

4. Assess the biomass 
quality: analyze the 
quality of the raw 
materials and make an 
estimate of the necessary 
and requested quality by 
the final market; in order 
to define required pre-
treatments and most 
efficient technologies to 
obtain it 

14. Storage at field: look for 
storage options at the 
field to lower cost and 
to flatten supply 

24. Use existing capacity: use 
existing processing 
equipment and storage 
facilities όά²Ƙŀǘ Ŏŀƴ ōŜ 
used when transforming 
into an IBLCΚέύ 

34. Thoroughly assess the market potential:  
a) get good insight in the competitiveness in the local / regional / 

national / international market and possible volumes 
i. a strong regional demand for specific biobased products is, 

obviously, an advantage for an IBLC. Bioenergy and 
biofuels will be more competitive with a local distribution. 
Biocommodities with a higher added value, may even have 
a market at national or international level 

b) Gain insight in potential volumes and focus on possibilities to 
mobilize at large scale 

 15. Align harvesting and 
logistics planning: plan 
and optimize the 
harvesting and logistics 
e.g. the dependence 
and influence of the 
weather during 
harvesting period 

 35. Conduct a cost analysis and determine the minimum selling price: 
raw material cost + pre-treatment & operations cost + personnel 
cost + investment (depreciation) + minimum profit desired by the 
cooperative 
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Table 10: Non-technical aspects of establishing an IBLC.  

Non-technical aspects of establishing an IBLC 

41. Economic: 
a. Also gain insight in the contribution to the local economy and policy incentives. 
b. An investor will need a clear picture of the financial commitment required and the payback time. 

42. Social acceptance: Increasing sustainability awareness improves the overall social acceptance of 
alternative products produced in an IBLCs. Unfortunately, IBLC development may also face rooted 
farming practices that prevent the use of residues or the reluctance of farmers ǘƻ ŎƘŀƴƎŜ άōǳǎƛƴŜǎǎ ŀǎ 
ǳǎǳŀƭέΦ It will be convenient to give insight in environmental preservation via soil preservation and air 
pollution. 

43. Regulations: Current regulation sometimes hinders the use of agricultural by-products and residues. 
Changes are expected as the EU gears towards a stronger Circular Economy, however, presently this 
causes uncertainty. 

44. Local Stakeholder involvement: Local communities can be affected by the operation of an IBLC. Even a 
small on-farm scheme can affect the neighbors. Hence, consultation of local stakeholders in advance, 
even if very informal, is recommended. Look for synergies with public sector and respond to societal 
challenges.  

a. Creating local support: local stakeholders are consulted to obtain more support. For example, local 
authorities and industry are contacted to inform them of the ideas on the one hand and, on the other 
hand, to consider their interest and possible collaboration schemes. 

b. Further consideration needs to be given to the communication plan to involve the local stakeholders 

45. Sustainable implementation potential: The sustainable implementation potential is not a potential on 
its own, but rather the result of integrating environmental, economic and social sustainability criteria 
in biomass resource assessments. Focus on the fraction of the economic potential that can be 
implemented within a certain time frame and under concrete socio-political framework conditions, 
including: 

a. Policy interventions, and  
b. Economic, institutional and social constraints.  
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Figure 8: Scheme step-by-step approach. 
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6 THE MIP CASE STUDIES  

6.1 Introduction  

A mixed integer programming (MIP) model was built by WFBR to derive relevant insights in the 

economic aspects of establishing a new IBLC and / or expanding an existing IBLC. These economic 

aspects are related to the technical aspects of an IBLC pathway, namely feedstocks, logistics, the 

IBLC design (resources and capacity), intermediate biobased products and final market. Two 

hypothetical case studies were chosen to be further evaluated using this MIP model: a case related 

to the feed & fodder sector and a case related to the olive oil sector. Both cases were defined with 

the information from the related demo cases of the AGROinLOG project as a starting point. However, 

for modelling and demonstration purposes, the cases were made more generic. The parameters with 

the largest influence on the results were varied in a scenario analysis. The results and conclusions of 

the scenario analysis give insight in the economic aspects of establishing an IBLC. 

6.2 Description of the MIP model  

The IBLC optimization model is built with the Mixed Integer Programming (MIP) technique which 

deals simultaneously with both continuous and integer decision variables. It is a decision support 

tool that can jointly optimize the profit of food and biomass supply chains with an IBLC subject to a 

set of realistic constraints such as the availability of raw food and raw biomass products, the storage 

and machinery capacities, market demands, etc. It also takes into account both the logistics of the 

value chain and the inner-plant process aspects within an IBLC to derive the optimal logistic and 

processing plans. A schematic overview of the MIP model is presented in Figure 9.  

Starting with feedstock sourcing, multiple farms can be modelled with multiple feedstocks which are 

categorized as raw food and raw biomass products. Those feedstocks are available within different 

harvesting periods. In each harvesting period, for each farm, the model decides the quantities of 

feedstocks in both types that are stored on the farm or moved to the IBLC. The total availability of 

the feedstocks is different from one to another within certain sourcing radiuses in kilometers of the 

IBLC. The farm gate price of each feedstock (i.e. the raw material price) is defined as the price of the 

feedstock excluding the on-farm storage costs and excluding the transportation costs from the farm 

to the IBLC. Those two types of cost are defined separately. The weight decay of the feedstocks on 

farms due to degradation is also considered by the model.  

The transportation costs of the feedstock (i.e. costs for raw material transport from the farm to the 

IBLC) depend on the volume of the feedstock, the transport distances from the farm to the IBLC and 

the unit transport costs per cubic meter per kilometer. The bulk density of the feedstock is used to 

convert the mass of the feedstock to the equivalent volume. 
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Figure 9: The schematic overview of the MIP model for IBLC optimization. 
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After transporting the feedstocks to the IBLC, the model can decide either to process them fully in 

the same period when they arrive, or to move them fully into the storage of the IBLC, or a 

combination of the both. To process a feedstock, a certain processing line with multiple types of 

machineries is used. Each of the machines has a fixed processing capacity per period. When the 

capacity of the machine is a limiting factor for processing the feedstocks, the model allows the IBLC 

to purchase an extra machine (= an investment). The required investment costs are annualized 

considering a depreciation period of 10 years and no interest. 

Another type of cost that is associated with the processing line is the variable processing costs. These 

costs depend on the throughput of the feedstocks in that specific processing line. The MIP model 

allows co-processing multiple feedstocks in one machine at the same time. If this is the case, the 

current version of the MIP model is not able to include switching costs and cleaning costs. This 

restriction was accepted, because in the two cases studies at hand, these costs turned out to be 

marginal compared to other costs13. Finally, a conversion factor is applied for each processed 

feedstock in each machine line to account for the processing losses of the raw food or the raw 

biobased product. With respect to the storage costs in the IBLC, the fixed storage costs per period 

are incurred based on the cubic meters that are used for storing the feedstocks and the processed 

products. When the storage capacity is a limiting factor, it is possible for the IBLC to obtain extra new 

fixed storage capacity (cubic meters) at defined annual costs. Both for the feedstocks and the 

processed products in the storage of the IBLC, a decay factor per time period can be defined.  

The selling price of the products are assumed to include the outbound transportation costs (from 

the IBLC to the buyer). These product transport costs depend similarly to the inbound transportation 

costs (from the farm to the IBLC) on the volume, transport distance, and transport costs per cubic 

meter per kilometer. 

The MIP model takes into consideration all the aforementioned aspects and calculates the optimal 

solution (i.e. the highest profit) for the combined food and biobased supply chains subject to the 

following constraints: 

¶ demand constraints for the processed products; 

¶ feedstock availability constraints; 

¶ machine capacity constraints; 

¶ storage capacity constraints. 

The outputs of the model based on the optimal solution provide the insights in terms of:  

¶ total costs of different types (e.g. transportation costs, processing costs); 

¶ storage plans for the feedstocks and processed products on farms and in the IBLC; 

¶ processing schedule of the IBLC; 

¶ utilization rate of the machines in IBLC; 

¶ utilization rate of the storage capacity of IBLC; 

¶ investment plans for extra machinery and storage capacity in the IBLC.  

 

13 However, another version of the MIP model is available for future cases studies, in which switching costs 
and cleaning costs can be handled if they are relevant. 
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6.3 Results feed & fodder sector MIP case study  

 Model Parameters  

The MIP case study of the feed & fodder sector was based on data provided by CIRCE from the APS 

demo case. However for modelling and demonstration purposes, the evaluated MIP case was made 

more generic by adding data from other sources and by estimating certain values that were not 

available. The goal if this MIP case study was not to exactly model the APS demo, but to design a 

more general example of an IBLC in the feed & fodder sector, that can be implemented in an 

imaginary new situation. A description of the used input data is given in Annex H. Based on this data 

simplified process lines are defined in Table 11. 

Table 11: Three simplified process lines feed & fodder MIP cases study. 

Simplified process lines 

Process 

line 
Description process line Process line equipment  

Distance of 

feedstock to 

IBLC (km) 

Feedstock 

availability 

1 Lucerne bulk is processed 

into lucerne feed bales 

dryer ς cooler 1 ς baler 10 - 30 April to 

November 

2 Lucerne bales are processed 

into lucerne feed pellets 

grinder ς mill ς pelletizer ς 

cooler 2. 

10 - 100 April to 

November 

3 Wheat straw (60 %) and 

wood chips (40 %) are 

processed into energy 

pellets 

wood grinder ς dryer ς 

hopper ς grinder ς mill ς 

pelletizer ς cooler 2 

100 July and August 

Remark: the data below in the text is what we assumed in the MIP case study: 

¶ Process line 2. The lucerne bales usually have a lower quality compared to lucerne bulk. 

¶ Process line 3. The composition of wheat straw and wood chips is chosen based on the ash 

content and related to the quality of the energy pellets. The wood chips are processed in a 

wood grinder, dryer, and hopper before they are mixed with grinded wheat straw and enter 

the pelletizing process. The wheat straw is available close (within 30 km) to the IBLC in July 

and August. The wood chips are assumed to be available the whole year, but the transport 

distance is further than 100 km. Both raw materials are assumed to be available in 

abundance. Therefore, the mixture is assumed to be available from July to August at a 

distance of 100 km from the IBLC. 

The selling prices of the products (per tonne wet weight, including product transport to the 

ōǳȅŜǊύ ŀǊŜ ŀǎǎǳƳŜŘ ǘƻ ōŜ ннр ϵκǘƻƴƴŜ ŦƻǊ ǘƘŜ ƭǳŎŜǊƴŜ ŦŜŜŘ ōŀƭŜǎΣ мул ϵκǘƻƴƴŜ ŦƻǊ ǘƘŜ ƭǳŎŜǊƴŜ 

ŦŜŜŘ ǇŜƭƭŜǘǎΣ ŀƴŘ мпо ϵ/tonne for the energy pellets. The production costs are allocated to raw 

material costs (excluding transport), raw material (RM) transport, processing costs, costs for 

obtaining extra equipment, and product transport to the buyer. An overview of the various costs 

and the potential profit are given in Figure 10. The costs are expressed in euro per tonne product, 

which means that the processing yield (loss of raw material) is incorporated in the costs. Note 

that this overview is based on the input parameters of the MIP model, which means an average 
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raw material transport distance is used and the costs for extra equipment are excluded. These 

aspects are taken into account in the scenario analysis of the MIP model (Section 6.3.3). 

 

Figure 10: Various costs and potential profit for each of the three products (using the average raw material transport 

distance, excluding costs for extra equipment). 

It is shown that for all three products the raw material costs and processing costs dominate the 

production costs. Because of the small raw material transport distances, the raw material transport 

has only a small contribution to the production costs. The raw material transport costs are highest 

for the energy pellets, because of larger distances. Based on the general assumptions, slightly less 

profit can be made on the energy pellets (13 ϵ/tonne) compared to the lucerne feed pellets (15 

ϵ/tonne) and lucerne feed bales (16 ϵ/tonne). 

 Scenarios  

For the analysis, different scenarios were defined. For all scenarios the MIP model calculates the 

situation in which the profit is optimized. The analyzed scenarios are given in Table 12. A simplified 

overview of the current scenario and the baseline scenario is given in Figure 11.Table 12 

Table 12: Scenarios in the feed & fodder MIP cases study. 

Scenarios 

Scenario Description  

Current situation Only lucerne is processed into feed bales or feed pellets 

Baseline /ƻƳǇŀǊŜŘ ǘƻ ǘƘŜ Ψ/ǳǊǊŜƴǘ ǎƛǘǳŀǘƛƻƴ {ŎŜƴŀǊƛƻΩ ŀƭǎƻ ǿheat straw and wood chips can be 

processed into energy pellets 

Variations on 

baseline 

/ƻƳǇŀǊŜŘ ǘƻ ǘƘŜ Ψ.ŀǎŜƭƛƴŜ {ŎŜƴŀǊƛƻΩΥ  

o Lucerne availability +/- 50 % 

o Raw material costs of wheat straw and wood chips +/- 25 % 

o Processing costs of all products +/- 25 % 

o Energy pellet selling price +/- 25 % 
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Figure 11: Equipment usage and production of the current and baseline scenario. 

For the current scenario, the equipment is set to full capacity for the production of the lucerne feed 

products. In the MIP model, the option is given to double the capacity of the equipment by making 

extra investments. The investment costs are annualized by distributing the investment costs over 10 

years. Costs related to maintenance, labor, and overhead for extra equipment are assumed to be 

already included in the processing costs. 

Storage capacity at the IBLC, for raw materials and products combined, can be extended to a 

maximum of 17 ktonne per month. The decay during the storage of raw material is set to 1 % per 

month. In all scenarios, the costs related to cleaning, product changeover, and storage capacity are 

negligible, because in this specific case study these costs turned out to be marginal compared to 

other costs. 

 Scenario analysis 

The annually produced products with the highest profit for the different scenarios are shown in 

Figure 12. The monthly produced products of the first six scenarios are shown in Figure 13. The 

scenarios with a +/- 25 % variation on raw material costs, processing costs, and energy pellet selling 

price compared to the baseline have the same monthly production, and therefore only the results 

of the +/- 25 % variation on raw material costs are shown. The annual costs and profit of the different 

scenarios are shown in Figure 14. The total costs, revenues, profit and margin are shown in Table 13. 

The figures and table on produced products and costs and profit of the different scenarios are 

discussed after Table 13. A detailed comparison of the current and baseline scenario is given in Annex 

I. 


































































































































































































































