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The goal of this deliverable is to provide with additional insights about the potential impacts of the
IBLCs beingssessed in the studyasesdevelopedin AGROINLOG@eliverabk D6.4. The approach
consists of the analysis of previous studies where existing Key ReréerrimdicatorgKPIskare
created and clustered into three areas:

Economic KP&conomic key performance indicators are fundamental to determine the economic
viability of IBLCs. However, it is known that economic performance cannot be associatedl¢o a sing
actor, but to the several stakeholders collaborating in the associated supply chain, from suppliers,
transport carriers, to producing plants, and distribution markets.

Social KPIapartfrom the economic impacts, the social implications need to beidered, mainly
focusing orthe number of jobs generated and the associated quality. It is well known that farmers
as well as producers in the sector strugglenaintainthe workforce during the year. The social
sustainability is low and therefoteese KPIs aim to evaluate the potential social conditions that
could improve the working conditions in the regions where the IBLCs structures are going to be
established.

Environmental KHlInally, environmental indicators are also important since tiviga like IBLGhat
create jobs and are economically viable, should be designed in omtertttidpute to lowermissions
and not to damage to the environmerdomparing to alternative fossil fuel basagtions Hence,
these KPIs will investigate impaeith a focus on soil impacts as well as emissions f@t@o the
atmosphere.

The three sets of KPIs are then applied and analyskd followingfive cases/sectors:

CASE 1: Fodder Industry
CASE Zive Pruning
CASE 3fineyardsPruning
CASE 43rainIndustry
CASE Rugarindustry

= =4 -4 -8 -9

In terms of economic impacts, the cases studied in this report show promising results. The first case

YI& I OKAS@S | yo7 r2gwitiizhef assudhhibisestabl@iEGorsidering a discount

rate of 7 %, the necessainitial investment of the new linEs € @PQ, can reach a break even over

a period of aboul8years.

¢tKS &aSO2yR OFasS Aa Ffaz2 LRaAldADSI00@Gperyearyd aAYA
Considering the investment of one production line akdl3NJZ S & (i S NE (DO, thehiielakievie® = € o ¢ n
for the Net Present Value can be reached after approximately 4 years. Increasing the purchasing
Oz2ailla (G2 mtn exklG2yySs e2IB@0periyéar. 02 dzZf R AYONBIasS G2

The third case presents the highest pdtalrevenues compared with the ones considered. Only the
pellets productionin a very optimistic scenario with high demdmgh availability gbruning could

raise revenues for aboa68.0490.72million. Yet, this value considers that all farmers atgesell

the pruning, which is not the current situation and due to confidentiality issues, it is not possible to
know with precision the real availability of raw material in the region analysexdldition, the
demand for pellets is estimated as lowieast in the shortmedium termTherefore, these potential

AGROInLOgojectreport- PUBLIC 7
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revenues would most likely need to be reduced. In addition, a more detailed cost analysis is
necessary to determine the final profits. In this case study the importance to reach an agreement
between farmers and pellet produceis keyto share the profits across the supply chain.

The analysis of the fourth case, the giattustry, shows the potential high selling price of biochar
NBGIGNRASOSR FNRBY &aS02yRI Ninnudllebly 8zSéip 2 T4 2 ¥z $ @ olpy
200 can be expected, making the business cases promising and economically sustainable.

Finally, the last case, sugadustry, has a potential of revenues from biocommaodities ranking
between 34c p n € k & nkny Retmy® data is needed for thassessmenas many of the

costs involved e.g. production, transport, storage etc. could not be computed and used to discount
the revenues.

In terms of social impact, the quantity and quality of the new employment created trariséion

of agraindustries to IBLCs has been assedsedeachagricultural sector, using as reference
hypotheticalandselectedcase study companieEmployments, by far, the largest social impact of
the new IBLC activities. In all cases, the nurobeew jobs created depend on the type and volume
on the new innovative bioproducts to be manufactured, either forcsiSumption or for the
biofuel markets.

In most sectors,and based on the available informati@ulid biofuels from agricultural wastes
NELINB&SYyl GKS KAIKSald LRGSYyGArt 2F |ff Ll2aarots
modest, but the average company size increase is moderate due to the usual low company size (24

% average increase). Some companies intend to use #asosal idle times or would undertake

the new tasks with the existing staff, but most would be new hires.

In terms of job quality, there wouttbt be a significant changm the feedstock harvesting side but

new jobs at the IBLC would be enhanced. Saleg they are in the country average, but
qualification requirements are usually low or very low. On the contrary, experienced workers are
preferred. Jobs are usually semal and taken by men although no gender barrier has been
identified. The positive aspects of IBLC jobsedated tothe stability in longerm perspectives and

the location of the new positions, enabling impoverished rural areas to fix population @nogdém

their life standards. Finally, health and safety issuekigtdightedin some sectors like fodder and
grain, due to the dusty conditions of material handling. Especial care and protection measures should
be provided.

The environmental impacts measd as potential emissions of &@into the atmosphere range
between 6200 and617258KgC@eq annually. The vineyard sectoay havehe highest emissions,

but thisis due tothe very high amount of prunirtbat can be collected from the study ar@dbout
756000 tonnes). On the other hand, the emissions are traufetly the very high economic profit.
Apart atmospher@missions, only case 1 seems to have some potential impacts in terms of fertility
loss. In this aspect, fertility loss has been depicttexdd fault tree analysis showing the dependence
on several factors connected to soil compaction and erosion (see also annex A).

AGROInLOgojectreport- PUBLIC 8
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This report aims to give insights about the potential Key Performance Indicators that should be
consideredo determine the impacts for establishing IBLCs within the following areas:

1) Economic: economic indicators aim to determine the economic viabilitheotcases
assessed. In particular, the supply chain approach is used to identify KPIs on supply,
production,and downstream markets.

2) Social impacts: social performance indicators such as number of jobs generated, etc. This set
of indicators is importantste jobs in the agricultural sector are seasonal.

3) Environmental impacts: environmental indicators, such as soil compaction, soil organic
carbon content variation, and @0 emission savings.

Hence, a toolset containing the following methods wilubed to assess the environmental social
and economic impacts of IBLCs development in the targeted sectors.

The key performance indicators and metrics have been identified and defined by means of searches,
analysisand elaboration of previous studies. The overall approach and classification of the KPIs
follows the business model proposed in Task 2.2 where the supply chain is in focus, including its
upstream, focal production compairfthe IBLCand downstream partsThereafter the KPls are
collected from five case studies established and defined in previous deliverabteskbe2 and

6.4. Additional data was collected by means of two questionnaires sent to partners involved in the
development and definition of éhstudycases. One focused on social indicators and the other on
economic/environmental indicators.

Another important part of this report is the development of Value stream maps (VSM) for each of
the cases investigated. VSM is an important techniqueegtilizlean managemeta identify value

adding and notvalueadding activities in the value stream so that wasteful activities can be
eliminated, and production can be aligned with demand. VSM are also useful for the identification
of managerial strategieaiming to support the achievement and realization of advantageous
business cases.

The report is structured as it follows:

1 Introductionexplaininghe scope of the report.

Methodologydeveloping thepproach followed in the study.

1 Framewok for Economic, Social and Environmental impécthis section, the framework
for the economicsocial,and environmental impacts is developed. Here, a list of relevant
KPlIs to be useih measure economi@nvironmentaland social impacts of the IBLi€she
chosen sectors.

1 Sectorial Analysiscuseson the gplication of the framework tanalyzethe sectors / case
studies proposed i\grolnLogd6.4. The sectorial analysis analyses the cases from three
perspectiveseconomicsocial,and environmentalpacts. Finally, the visual stream maps
for each of the cases is proposed are expounded and explained.

=
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1 Conclusionln this section theasults are summarized with a focus on the potential impacts
of the IBLCs on sectors and recommendations to generatizag¢thodology adopted.

AGROInLOgojectreport- PUBLIC 12
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This task will give insight in the economaayvironmental,and social impacts of the IBLCs
implementation in the targeted sectors. To accomplighobjectiveghe following steps have been
followed:

Materials and deliverablesom WP Tailored Business Plan and Exploitation of the Innovative
Business Modelsut also findings frontasks 6.2and6.4 were used as an input to this task. The team
started by looking at the documents produdedietermine the following:

1 Initial generation of KPIs, material from WP Tailored Business Plan and Exploitation of the
Innovative Business Modelsvhere ZLC developed simulation models for the Swedish,
Greekand Spanish demos.

9 Choice of sectors and cases studies as defined in task 6.2 and task 6.4.

KPIs IdentificatiorKPIs were identified and elaborated by means of a literature seBrehmain
structure for the KPI identification and clustering builds on previous work developed and published
in D5.1 in 2017 and published in Urciuoli and Muerza (2018 astegrated Famework for

9@l fdzr GAYy3A [/ 2aila.HerEetHeKAhAva iizenzanangell id®cl@stels the/Tigst

to identify economic related KPIs, the second for environmental impacts and the last for the social
indicators.

After the literature reviewthe KPIs identified for the economic and environmental impacts were

dzZAaSR G2 RS@St2L) I [jdSaiA2yylIANSB® ¢KS ljdzSadAazyyl
separate meetings. During these meetimggnments on the questionnaire were collected, allgwin

further refinement. Thereafter the answers were gathered and used as part of the results.

Data collected for the analysis of the cases catsadtthe following parts:

9 Previous deliverableSome basic understanding of the case was determined throwgh th
analysis of deliverables from T6.2 and Téhat wascompleted with statistics at country
and EU level of the different sectors, mainly frBorostat Synergies with other ongoing
taskswere sought to optimise the efforts in the obtention of data.

1 Interviews.Interviews scheduled at the end of 2019 contained questions related to social
aspects of the acceptance of new products. The interview questions for the economic and
environmental impacts followed a questionnaire that was sent at the beginnin@@ft@0
I Dwh A ydqtakebaiérs.

1 WorkshopsPartners organising workshops in T7.6 were contacted with the request to
include sociatelated questions in the workshops.

The collection and measurement of KPIs for the social impacts followed a similar ladprote

focus was on the evaluation and assessment of impacts of the innovations on work. In particular,
two main types of indicators were considered: the number of potential new jobs generated by the
agraoindustries related to the transition to IBLGslahe quality of the new jobs created or the
improvement of the conditions of the existing ones.

Case studies were used to measure the identified Wittsn the cases, data was collected by means
of structured interviews. The cases are the following:

1 CASE 1: fodder industry.
1 CASE Dlive Pruning

AGROInLOgojectreport- PUBLIC 13
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1 CASE 3fineyardPruning.
1 CASE 43rainIndustry
1 CASE Bugarindustry

Each sector was addressed by an AGROInLOG partner in a different cowgfignor he table with
the case studies used as data source in the social analysis of T6.5 is dormpibéel.

Feedstoc Partn

Sector K or case study Equipment Product Market
Agro Pelletizer
CASEL1 Straw CIRCE cooperative ’ pellet  biofuels
. dryer, storage
(Spain)
Oli CERT P Mill  Pelletizer, .
CASE2 Ive. omace W elietizer pellet  biofuels
pruning H (Crete,Greece) dryer, storage
Agro
Vineyard Spani cgo erative
CASE3 y S p. Dryer, storage pellet  biofuels
pruning CooDS CastillaLa
P Mancha (Spair
Soil improvement,
. Pyrolyser Pelletiz carbon capture
Lantmannen _ o .
CASE4 Chaff RISE Pelletizer, ed filtration material,
(Sweden) . . .
dryer, storage biochar animal feed additive
and bioenergy
dryer, grinder.
Sugar . digester, bee Diapers, Cosmetics
g Nordic Suga g P .
CASES beet RISE washer, PBS toys, shoes, packagir
. (Sweden) . .
fibers pelletizer clothing
storage,

All sectors are suitable for the productionbadfuels, usually solid biofuels in form of pellets. This
production process is well characterised by the AGROINLOG project and it is the potential or actual
target of the casestudy companies.

Value Stream Map#¥/alue stream maps have been generatedtercase studies proposed in this
report. The goal of theses maps has been to enhance understanding of logistic flows, processes and
main managerial challenges to optimally manage the supply chain. The generation of the maps was
performed with a deductivapproach made of the analysis of primary and secondary data gathered
from previous deliverables, 6.2 and 6.4, as well as the questiorbeseal on the tables for the
economic assessment shown in the next section Taéée2 - Tablel0).

AGROInLOgojectreport- PUBLIC 14
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Specifically, three types of indicasdrom different levels (e.g., resource productivity, supply chain,
environment and public health, sustainable society, etc.) will be proposed:

1. Economic indicators, such as resource use efficiency, level of profit, added value in supply
chain.

2. Social performance indicators such as number of jobs generated, etc. A toolset containing
the following methods will be used to assess the environmental social and economic impacts
of IBLCs development in the targeted sectors.

3. Environmental indicators, sucas GHG emission savings, soil compaction, soil organic
carbon content variation, percent recycled content for each raw material.

The transition to a circular economy, where waste from agricultural activities is colieuted
transformed into biofuels, could offer several societal advantages like for instance reduced emissions
of greenhouse gases (GHG) coming from the usage of fossil fuels, decrease on the resource depletion
or the dependence on unstable foreign suppli€sciuoli et al., 2014)However, from an
economical viewpoint there is still much uncertainty about the real costs for producing biofuels and
other biccommodities, whether these costs can be internalized in the final price offered to
consumers, and ultintaly if the biecommodities will be competitive on the marketplace. Research
has pointed out that governmental subsidies offered to compaoiegdturn the too high costs in
positive profitqSteenblik, 208). This raises doubts about the economic sustaility of these bio

chains and demand for additional studies aiming to uncover what economic indicators and impacts
need to be considered when establishing an IBLC.

In this aspect, by means of a literature review, this section develops a frameworlede tms
economic viability of bibased business agreindustries In this framework the following aspects
have been considered:

1 Availability of raw materialArable areas dedicated to the selected supplies must be
accessible within a reasonable distaniceaddition, while demand for agricultural residues
could increase farmers profits, there is still competition with other usage of the land, e.g.
food production, bedding, animal feeding, fertilizers etc.

i1 Transport and storagénalysis of transport argtorage costs.

1 Production costs?roduction processes adds new costs in terms of labaergy,and fixed
investments, e.g. machinery.

1 Customers/MarketsProducts need markets where they can be sold. Demand for products
steer the whole supply chain, frataw material production,and distribution.
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1 Government incentiveS.ax, governmentgloliciespr regulatory policies raise uncertainties
about the sustainability of economic and social aspects efdsiomodities production.
Therefore, it is of outmost ingptant to monitor and evaluate the impacts of these policies.

Demand for biofuels could also increase farm income. On the other hand, because many biofuel
feedstocks require land, water, and other resources, research suggests that biofuel production may
give rise to several undesirable effects. Potential drawbacks include changes to land use patterns
that may increase GHG emissions, pressure on water resources, air and water pollution, and
increased food costs. Depending on the feedstock and productiorgsr@nd time horizon of the
analysis, biofuels can emit even more GHGs than some fossil fuels on aregnarglent basis.

3.1.1 Availability of raw materials

Some lp-commoditiesproductsmay need access or orgindtem available cultivated lands. For
instance, he production of biofuels has different dynamics compared to fossil fuels. Biofuels are
based on agricultural products coming from cultivated lgRdghmann, Szklo, & Schaeffer, 2010)
Access to cultivateldnds carbe compromised by several factors.

A first problem encountered is the uncertainty of the availability of supplies, in terms of yield, type
and quality(Awudu & Zhang, 2012)Vith access to arable land where specific crops can be
cultivated, thepotential amount of biofuel thathaybe producedcould be limited. In addition, the
availability and access to the cultivated areas raises concerns in procurement decisions but also in
the overall decision to establish a conversion plant that could ecoatlynafford the collection and
conversion into bicommoditiedAwudu & Zhang, 2012)

An important challenge is the land use competition, i.e. the decision made by farmers in terms of
allocation of productive areg®Rathmann, Szklo, & Schaeffer, 201)has been pointed out, in
several contexts, that the dedication of land to the production of raw materials for biofuels is shifting
land use away from food production, posing the dilemma of favouring the greater monetary returns
of farmers instead of theeed of feeding humanitfRathmann, Szklo, & Schaeffer, 20EXamples

from the past show that farmers may be willing to shift production. For instance, in Brazil there has
been a shift of cultivations from soybeans to sugarcane, and in the Unitedf&tategheat to corn
(Wright, 2006)While farmers can achieve better returns selling to biofuels, the scarcity of soybeans
and wheat determined a decline of stocks of these agricultural commodities, and, contemporarily a
rise of price(Wald, 2006) It codd be argued that circular economy principles based on the
collection of waste from these lands can solve this dilemma. The production from arable land can
still be used by the food sector and only the residuals can be collected to produce biofuels.
Neverheless, this implies that the farmer will continue using its land for the same crop and will not
switch to a different one. Farmers need to make a choice about how to use their land, so what crop
should be allocated. This decision can be summarized a6 th&lY SNE Q SELIS Ol A2y 2
based on an evaluation of the following fact@athmann, Szklo, & Schaeffer, 2010

1 Own skills and knowledgéout cultivating the land in optimal manner.
1 Technology available.g.seeds and special machinery needetigovest and collect.
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1 Market structuresi.e. easy to resell and presence of buyers.

1 Trends in pricesa correct analysis of the prices is cart@determine whether the selected
Fft20FGA2y Aa 3I2Ay3
1 Government policiesAny impaotant policies to consider in terms of treatmesitorageand
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transport and ultimately subsidies.

Even when residuals are available from farmers, it remattetéominewhether farmers are willing
to sell. For instance, residuals could be used for géngréhermal energy in boilers installed at
farmers sites. Likewise, these residuals could be used for animal feethedding and ultimately
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as fertilizers. To make the residuals available to a third party, there must be a clear business case,

where tre sale can generate higher revenues than the potential benefits from internal exploitation

of the residues.

Climate changes, and their related extreme weather conditions, e.g. dry weather, or the opposite
precipitations, can alter thavailability of raw materials in selected regions. In this aspect, it is
important to understand 1) how much the selected crops and growth depend on climatic changes
and 2) the regions being studied are subject, or simply at risks, to these temperatationsr

Next table summarizes the KPIs that have been generated from the literature rEaide?).

KPI

ECO1_1

ECO1 2

ECO1_3

ECO1_4

ECO1 5

ECO1 6

Name
Available
cultivated
lands
Usable
Waste

Market
competition

Weather

WTS

Investment
costs

Definition
Lands dedicated to the cultivation of ti
studied raw material

Correction coefficient to determin@mount
of waste from cultivated lands

Correction coefficient to consider mark

the waste, e.g. animaleeding, bedding
fertilizers

Correction factor considering extren
temperature variation, e.g. dry or hic
precipitation

Willingness to Sell of farmers. Minimt
price the farmers would accept to sell. T
depends on local market structure ai
prices from available buyers.

Fixed costs needed to purchase neces:
machinery to harvest andollect residuals
from lands.

AGROInLOg@ojectreport- PUBLIC
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ha

% of usable wasti
from total production
from cultivated lands

e.g. kg/ha
% or

waste

ratio
structure competition from other usage i competitive usage / ¢

% decrement

usable waste
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ECO1 7 Operations Variable costs including enerre kK @ ST NJ
costs consumptionjabour,and fuel costs.

3.1.2 Transport and Storage Costs

There is plenty of research analysing transport and storage costs in biomass supply chains. When
waste is collected and available from the arable lanchi#tt be stored, waiting to be transported.
Storage is necessary because a crop is harvested duengeoiod of the year, while conversion
plantsmustwork continuouslyBa, Prins, & Prodhon, 2016)ence, all material is collected once a

year and then needs to be preserved to allow the production plant to process it within a reasonable
time. Farmers obuyers of the biomass will organize the logistics operations where transport
typically happens in heavy goods vehicles.

A known dilemma concerns who between the seller (the farmer) and the buyer will be monetary
liable for the storage and transport costisany risks for holding the inventory (e.g. obsolescence).

In supply chains, these arrangements are standardized in contracts, where Incoterms agreements
can be stipulated. However, in the biomass sector, the level of knowledge and adoption of these
agreaments is typically low. In agriculture and biomass, existing transaction costs economic theories,
including bounded rationality and opportunism hold well, especially, when determining how
transportation and storage costs should be shared between buyersedieds. In general basis,

there are no established and standardize practices to contract transport and storage of biomass. This
lack of practices generates incomplete contracts, opportunisicertainty,and higher transaction

costs, e.g. costs would Inde ex ante search and negotiation costs and ex post enforcement,
monitoring, and renegotiation costaltman, Sanders, & Boessen, 2007)

The studies performed within AGROINnLOG, where supplies and transportation in three different
demos were analysed (&ice, Sweden,and Spain) demonstrated that risks and cost sharing
between suppliers and buyers are often undefined and randomly established. It was not possible not
find any effective mechanisms in place for hedging sales and purchases. This impliegptioaess

to purchase transportation becomes cumbersome and costly when it comes to determine which of
the actors wilbverseethe transport or the storage.

Within the biomass and agricultural sector, there seems to be much uncertainty in terms of the
ecanomics of transportation and logistics operations. The transport offer for this sector is still minor
and relatively immature compared to others, and for that reason it is difficult to achieve consistent
scale economies and convenient pricing. Likewisdattk of scale economies is driven by the scarce
utilization of unit loads, which ultimately implies a higher cost and -®matonmentdly friendly
transport arrangementAwudu & Zhang, 2012)

LT GKS &aG2N)X3S Aa I iNakbeyice@Sopoper idfrastructire and edipdnbid Q a A G S
the risk for deterioration increases, i.e. moisture content increases and with it the quality of the
material deteriorates as well as its potential to produce energy from combustion processes or

biofuels(based on wrk performed in AgrolnLog WP%he other way round, if storage is kept at the
production site, the buyer will see production and storage costs significantly increased. Another
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typical problem that appears when buyer holds inventory concerns the intekefthe production

lines and the production rate. Input biomass will need to be transported first to a plant and then
loaded in the production line in batches. To ensure a constant intake without interruptions, material
needs to be stored close to theapk. If not transport needs to be arranged in order to ensure
continuous supply

When farmers are not located close to the plant, proper intermediate buffers need to be cteated,
transport to a convenient storage place. These storage locations need txuipped with
technologies aiming to preserve quality of the biomass. However, establishing an intermediate
location raises uncertainties in terms of which of the actarger,or supplier, should bear the costs.
Another option is to make an agreemenitiwa Logistics Service Provider,arrange temporary
storage at some convenient intermediate location. This location should be then used by the LSP to
optimally replenish the plant. Hence, it is important to scan the areas around the farmers locations,
to identify and measure the accessibility to adequate infrastructure for intermediate storage.

As discussed above, the biomass productiasuslly seasonatesulting into large quantities that
needs to wait before being supplied to the production plamtt processed in optimal batch@&am

Prins, & Prodhon, 2016)arge quantities of biomass are also needed, since for economic reasons
the production line needs to be kepperativeduring the entire yearPeskett, Slater, Stevens and
Dufey (2007pointed ait the importance of increasing storage,reduce the problem of labour
seasonality at production plants.

The size of the storage facility can also determine how the biomass is moved and the capacity of the
vehicles to be used. Small size storage williregnore frequent transportation with smaller loads.

This implies also higher transport costs and environmental impacts (e.g. traffic generation, vehicle
emissions, vehicle noise, visual intrusion, water pollution and the health and safety of workers and
the public). The opposite occurs if the storage area is |éddJen, Browne, Hunter, Boyd, & Palmer,
1998)

The KPI identified in the literature for transport and storage costs are summarized in the next table,
together with a shorten definition and proged dimension for the measuremeimaple3).

KPI Name Definition Dimension
ECO2 1  Transport Average transport distance to mo\ km
distance materials from lands to plant
ECO2_2  Transport Transport variable costs including vehi € Kk 1 Y
costs usage, fuel, and labour to transpor

materials. In case fleet is not owned, frei
rates are applicable.

ECO2_3 Storage Variable costs related to the storage of ri € 2 Nof value of
costs/holding materials, either at farmers site or at plan stock (see holding
costs inbound warehouse. costs)
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ECO2 4 Investments Needed fixed investments for storage €
transport.

3.1.3 Production Costs

The scope of producingo-commoditiesis to develop alternativproductswhose production and
distribution is sustainable in terms of energy used and environmental impacts. Production processes
are necessary to transform the materials collected intecbimmoditiesand, typically, these have

the largest influence on the totahergy consumption iniofuelsupply chain, i.e. comparing energy

for planting, seeding, harvesting, transporting and produ@lagulis, 2004Plenjai and Geewala
(2009) by means of a Life Cycle Analysis, showed the potential to substitute dieséthfyselim

oil based biofuel, palm methyl ester (PME). PME requires three main processes: crude palm oll
extraction, refining, and biodiesel production, i.e. transesterification. For instance, the energy
needed for the last process to produce biodiesel gpoads to about 5.98 MJ/Kg PME.

The transformation of raw materials into biofuels, has additional challenges, mainly related to the
organization of the labour to run the production line, as well as machinery costs. The type of labour
in plants involved ibiofuel transformation is seasonal. The raw materials and residuals that can be
collected from farmers are available once or twice per year, this temporary work positions, less
attractive and with low wages. As discussed previously, storage increasetiesanissues with
labour seasonality. The machinery necessary for the production, requires fixed capital investments.
In some cases, initial investments are necessary for the plant facility and its ma¢Hmasy
McAloon, Yee, & Foglia, 2006) othercases, a plant and a production line already exist. Yet, the
production line will have to be adapted by investing in single machines to be introduced in the line.
Apart the initial investment costs, operative costs are important, including labour, enectycdy

costs, maintenance and other sanitization costs that are necessary to clean machinery if switching
from nonfood to food production.

In case an existing production line needs to be used, the challenge is to synchronize the inbound
receival of new raw materials and their transformation into biofuels, with the existing production
processes. This can be possibly done during idle tinasy.ifAn interesting challenge could be to
balance purchasing and storapekeep an optimal and cosffecting production.

KPIs related to production activities are summarized in the next table,

Table4.
KPI Name Definition Dimension
ECO3_1 Production Average costs to produce a givenamoun € Kk { 3 LINE R«

costs bio commodity. It includes energy
consumption, labour, training, and machin
usage costs.
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ECO3 2  Switch When handling different production line € k & 6 A i OK
Costs production lines need to be switched

allow production of other commaodities. Tt
comes with additional costs since sot
machines in common need to be clean
and sanitized (in case of food vs #fond
production).

ECO3_3 Investments To extend a production line and allow t €
production of new bi@ommodities
companies may need to invest in ne
machines to be integrated in their o
production lines.

ECO3 4 Supplies Price of the supplies €

costs

3.1.4 Customers/Market

Creating and leveragirio-commoditiesto the marketplace, implies that there is a final consumer

that is willing to pay for them. Eventually willing to pay a higher price than those requested for
existing produats. As an examplehe current state obiofuelsupply chains shows that thesetsyss

are extremely uncertain in terms of access to resources and final demand, hence costs to purchase
andarrangethe logistics increase significantly. As a matter of the fact, prices can be high, despite
the existence of governmental incentives (Savwanidervas, & Tsagarakis, 2010). Hence, it is
important to determine what is the value added of biofuels, compared to fossil fuels, and with that,
what prices could be feasible for final consumers.

Studies exist showing the willingness to pay for biofuels in diverse European countries. For instance,
Savvanidou et al. (2010), by means of 571 face to face interviews reported that a great majority of
the public opinion, about 90.7 %, is aware of theaf on climatic change of fossil fuels. Alternative
sources of energy are important, however 53.9 % of the respondents identify biofuels as an effective
solution. In this aspect, 44.8 % of the respondents are willing to pay between @06T the K [ 2 VY
of the current fuel market price. In a similar study, performed in Spairagonregion Giraldo,

Gracia, and Do Amaral (2010) disechoice experiment to find that consumers were willing to pay

5 % more than fossil fuel prices. Interestingly, both ireGreand in Spain, consumers have quite

low knowledge of the potential impacts on the environment for using biofuels. In this aspect, an
Italian study with 260 individuals from Northern Italy shows that willingness to pay is negatively
correlated with knovddge about biofuels (Lanzini, Testa, & Iraldo, 2016). Perhaps when consumers
are more aware about government subsidizes and their impact on fuel prices, they will better
understand the risks for potential future prices increments.

For customer/markets thare relevant for the distribution and sale of fsi@mmodities only one
KPI has been identified, the willingness to pay of the markets. This is repdréddd: i
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KPI Name Definition Dimension
ECO4 1 WTP The willingness to pay, is the price valuec €

the market for the specific commodity to |
sold. It depends on the market structut
presence of competitors and prices offer
for bio and norbio versions of the sam
commaodity.

3.1.5 Government Policies

Biofuels tend to require subsidies and other market interventions to compete economically with
fossil fuels, which createlkeadweight losses in the economy. Tailored policies are fundamental to
avoid the detrimental effects on sustainability (Awudu & Zhang, 2012).

The European Union is currently promoting the production and usage of biofuels from biomass to
produce electricitynd heating. In a directive from 2009, the European Union established a common
framework to promote production of energy from renewable souri¢gives mandatory targets on
national level for the overall share of energy from renewable sources, i.e. 2@ in the
O2YYdzyAlleQa 3INRAaa FAYIf O2yadzyYLliaAzy 2F SySNHe@
sector reaches a renewable energy use target of 10 %. More recently the share has been increased
to 27 % in 2030 (EU, 2018).

Research is agoing in several countrie®y develop plans aiming to secure the uninterrupted supply

of biomass to transformation plants. At the same time, the economic feasibility is being studied in
order to ensures sustainable benefits for farmers as well as biofumlsiqars. This is however a
challenging task, since production of biofuels may imply both benefits and disbenefits that could be
difficult to quantify and tradeff (EPA, 2019)Nevertheless, in order to testify the difficulties of
biofuelsto survive and @mpete on the marketplace, the following list enumerates examples of
subsidizes that have been launched by governments in order to sustain R&D, innovation and biofuels
supply chains:

1 Energy Policy Act 2005introduced several economic incentives in @, e.g. grants, tax
exemptions, subsidies and loans to entities driving biofuel related research and
development.

1 The Energy Independence and Security Act of 2007 (EI®A}¥. of incentives proposed in
the US, including cash awards, grants, subsidie$, l@ans for R&D, as well as for
biorefineries displacing more than 80 % of fossil fuel to cellulosic biofuels.

A report aiming to understand the level of support given to liquid biofuels, proposes a supply chain
based framework to discuss the level andgmitude of government interventions from feedstock
crops to final consumerSteenblik, 2008jFigurel). The report identifies supply chain subsidies
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uLda G NS Ys | tagehdude miSriv&di@te ipiits, HeS tb farmers producing biomass
from waste or agricultural production. However, the magnitude of these incentives can be small and
consists of fiscal discounts on capital goods, export taxtésgdlabour,or land use. For instance,
some municipalities can provide the land for biofuel plants for free or below market prices; or grants
can be made available or likewise loans can be given at affordabléStsesblik, 2008)

! Subsidies to the supply of Subsidh . - i :
] by . . ubsidies to Subsidies to | Subsidies to Subsidies to
Intermediate inputs Intermediate inputs production of by- storage and | purchase of byproduct
. _'| products distribution byproduct consuming
: — Feedstock cro ‘ * Production-linked |  jnfra- industry
i Crop and.m.l-agarmn P payments and tax structure [
subsidies -.| E credits;
—_—— ner: | +Tax exemptions;
Energy subsidies 9y -Market price Consumers
v oo

i General water pricing products

T pores I | 4t e,
//,’faﬁéw7 livestock
- Biofuel w producers)
Subsidies to

Intermediate inputs | - Refinery }K
| ——— B

‘ Iofue] T ———| Vehicle
Subsiies bo _“ ] \__,> (car, bus,
value-adding factors . truck)
| Labor | Subsidies to
i production of I
H biofuels Subsidies Subsidies
: | Capltﬂ| | * Production- to storage | to -
: linked payments and distri- | purchase Subsidies
| Lan d | and tax credits; bution of biofuel to "
+Tax exemptions; infra- P;'rc ase
i Market price structure oror
Value-adding factors support operation

of vehicle

Production | Consumption

Subsidies are not limited to the upstream and manufacturing part of the supply chain, but they are

offered to the downstream part as well. Subsidias lsa provided in form of economic support for

the output of the supply chains or to incentivize the markets todiofuels(Steenblik, 2008)or

instance, import tariffs of bioethanol can be reductdincrease demand from a specific region

producing bofuels. Exemptions on fuel excises taxes, grants and tax credits can be given. In some
occasions, credits have been given to help reduce the cost of storing biofuels; grants, tax credits and

loans can be given for the infrastructure development, e.g. whtdedistribution and retailing of

biofuels, grants to show the sustainability of biofuels in vehicle fleets, e.g. municipal buses; measures

to reduce the cost of purchasirgofuel public procurement programs to give preference to

purchase of biofuelgSeenblik, 2008)For instance, in Spain subsidies were offered in form of value

of excise tax reduction for ethanol/EBTE (EthytTetti @ f 9 G KSND dzLJ G2 enwun LISN
per 1000 litre of biodiesel/pure plant ¢8teenblik, 2008)n Sweden3 da GKIFYy empn LISNI m7s
F2N) SGKFYy2tk9¢.9 2N fSaa GKIYy e (@@eenblikZ08) mnnn fAGN

Other subsidies exist to produce heat from biomass, e.g. pellets from residual pruning collected form
olive oil fields and vinayds. For instance, the UK has developed the renewable Heat Incentive, a
governmental scheme to encourage the usage of renewable heat technologies among householders
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and businesses. The Renewable Heat Incentive (RHI). The incentives granted can baased to
the following technologie@fgem, 2014)

1 Biomass (wood fuelled) boilers
Biomass pellet stoves with integrated boilers providing space heating
Ground to water heat pumps
Air to water heat pumps
Solar thermal panels (flat plate or evacuated tubg)omloviding hot water for your home
Air to air heat pumps, all log stoves, pellet stoves without back boilers and hybrid PVT are
not supported by RHI.
1 Water source heat pumps can potentially be eligible for the DomestictRel are
included in the deffiition of a ground source heat pump.
1 Certain cooker stoves and certain high temperature heat pumps may also be eligible.

= =4 -4 —a -9

In view of the literature, two KPIs have been developed, the first concerns any subsidy, measured in
€e>X GKIG Ol y 0 Sam3pardd thie supbly chd&inSin thitBaseNdmers (FI, Farmers
Incentives). The second includes incentives for the downstream part, hence including the
manufacturing, distribution network and markets (DI, Distribution IncentiVab)eg).

KPI Name Definition Dimension

ECO5 1 FI Incentives for farmers. It can provide low €
costs for investments or operational cos
An effect could be to reduce the WTS
farmers and thereby supply costs f
production.

ECO5 2 DI Incentive to support the distribution of bic €
commodities. It could lower costs
produce/distribute, in ordeto keep selling
price low and match a demanding WTP
customers or competing marketplac
Similarly, incentives could lower costs
actors purchasinigiofuelsor simply increase
the WTP since part of the cost is subsidiz

The objective of the social assessment in this task developed by CIRCE is to analyse and measure the
impacts on the society related to the conversion of dgdustries into IBLCs. Society is composed

by many and different stakehads. However, since this project aims at building on existing agro
industries by taking advantages of unexploited synergies in terms of equipment and staff capabilities,
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this social analysis will focus on one main aspect, which is the impact of the immowai
employment.

To evaluate this impact on labour, two types of indicators are considered: on one hand, the quantity
of potential new jobs generated by the agro/ RdzA G NA SAQ GNI yaAdAzy G2 L. [/
the quality of the new jobs createor the improvement of the conditions of the existing ones.

The most relevant social impacts of the innovations are expected to affect the employment. This is
because the new activities created by the innovations will require new job positions.

As the gantity of new jobs generated is not the only aspect to consider, but also the conditions of
the workers, social impacts on work will be assessed by analysing the quantity and quality of the
employment created in and around the IBLCs.

The social KPIs deaitlwthe employment associated to the IBLC activity and the rest of logistic
activities related to the production and commercialisation of the newcdimmodities. The main
aim of these KPlIs is to measure the impact that the new activity has on the qaadtigyality of
these new jobs created.

The analysis of the impact on the employment is assessed through two different perspectives, with
different indicators associated to each one of them. The first perspectivesisiiieyment quantity,
thatgathersy T2 NY I GA2Yy Fo2dzi GKS ONBlIGAZ2Y 2F 2204 +Fa |
the second one ismployment qualitythat encompasses different aspects in order to outline the
conditions of the jobs.

3.2.1 Employment quantity

The quantity approach haaken into consideration the labour needs of the new activity carried out.
Due to the new activity implemented at each study case, there will be both creation of new jobs and
impact on existing ones.

On one side, new employment will be created at a leval lin order to develop the specific tasks
related to the IBLC. However, the implementation of an IBLC does not only result in jobs creation,
but also destruction. This is due to the changes in the traditional market, both at local and global
scale. Theestruction of jobs may come from sectors producing alternative fuels that may be pushed
off the market by the new agtimel competition. In the case of fossil fuels, produced globally at large
scale in automated process, the amount of jobs lost wwithk is considered irrelevant and not
comparable. Therefore, this calculation is taken out of the scope.

For the sake of consistency, the chosen indicators for the assessment of the variations on the
quantity of jobs are based on the methodological approadbwed in the project to assess the
social impact of the demo cases. The main indicator for employment quantity is thmdull
equivalent jobs created on annual basis, both on absolute terms and on relative terms for the
company and the sector.
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Table7. Employment quantity metrics

Employment quantity metrics

Type Description Unit

Employment Full time equivalent job Full time equivalent jobs created, absol

Quantity created and relative

3.2.2 Employment quality

The employment quality encompasses different indicators of the job definition in order to establish
a comparable framework for the added value that each position incorporates. Every metric is
measured in quantitative terms and qualitatively inta-B scde according to the factor contributing

to create low quality jobs (1) digh-qualityjobs (3). These jobs factors have been extracted from
the UN Environmental Programme social life cycle assessment guielihe2013; UNEP/SETAC,
2009) The individudhctors chosen to assess the job quality are given in the follGuainlg8.

Table8. Employment quality metrics

Employment quality metrics

Type Description Unit
Incomes ek@SIN O2YLJ NBR @2-30
Seasonality level Seasonality level. Scal&1
Level of expertise Semiskilled/ Skilled/ Highly Skilled. Scee 1
Employment | ocalisation Urban/Rural/both. Scaled
Quality
Gender Male/female/both. Scale-3
Incidence rate/ lost days per worker and
Health/ Safety ys P y
Scale 13
Long term job perspectiv Scale 13

In the table, the following factors are considered:

1 Incomes:It measures how well the jobs are paid with respect to the average wage level of
the country or sector. High quality jobs are paid above the average.

1 Seasonality levelvhether it is a continuous or a seasonal job. Many jobs in the agricultural
sectors ae highly seasonal, thus reducing the attractiveness of job seekers. High seasonality

AGROInLOg@ojectreport- PUBLIC 26



Document: pg.5. Environmental, economic and social impacts of IBLC strategies
AGRO,L0G | LeadAuthor:| 71 C Version: | Final
Reference; AGROINLOG (727961)_D6.5 Date: 18/5/2020

means low job quality, although in some cases individuals may opt for seasonal jobs to
reconcile other personal or professional activities along the year.

1 Level of expede needed to carry out the activitystates the need of special abilities, trades
or training to carry out the activity. High quality job positions are flexible in the level of
expertise allowing low experienced workers to take the position

1 Localizationof the activity:this category takes into consideration if the position can be
developed in an urban or rural environment. Higher quality jobs enable the attraction of
population and talent to rural areas to strive against depopulation.

1 Genderthis indi@tor reveals whether a specific gender is required for certain positions (low
quality jobs), or on the contrary, if there is no preference for the recruiters regarding gender
(high quality jobs).

1 Health/Safetyincidence rate, as determined by secondaryrses for the same type of task.
High quality jobs imply the absence of risks for the health and safety of the workers.

1 Long term perspectivestrictly related to the economic viability of the business model, it
defines the estimated years that the adtivis expected to continue and therefore, the
future perspectives of the new employees. Preference for-lerg jobs enable higher
personal and economic investments and attract more people to certain positions.

A supply chain aimg to transform residuals from agriculture needs farmers as upstream suppliers,
a transformation plant and transport activities. Typically, environmental indicators measure GHG
emissions, that in a supply chain are associated with energy usage to tramspmhufacture.
However, farmers activities imply lande and eventually the deterioration of fertility of soil. When
this happen, there are important implications for food producttbat could destabilize an
important supply to societies. Hendie falowing indicators are considered among the most
important to measure when it comes to the environmental impacts caused by the production of bio
commodities:

1 Soil impacts.
1 Emissions of greenhouse gases in the atmosphere.

3.3.1 Soil Erosion and Compaction

Soil erosion consists of the removatagsoilwith high organic content, followed by a degradation
fertility rate and soil life. The removal happens for diverse reasons:

1 Water, e.g. flooding or rainfallhe effect of water can be incremented depending on the
soil erodibility texture, and permeability. If infiltration is hindered, runoff can increase in
presence of water. A steeper terrain and absence of vegetation or crop residues can also
increase runff and erosion. Tillage practices also can deteriorate soil. Heavy machineries
can create pathways, where water runoffs, accelerating erosion.
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1 Wind erosionWinds can take away soil. However, this involves only very fine soils, e.g.
sandy, organic or muckoils. Wind speed and exposure to wind affect the level of soil
erosion.

1 Tillage erosiorAction of tillage and gravitausing severe soil loss on uppkape positions
and accumulation in loweslope positions. Soil on uppglope positions is more expakto
water and wind, hence favouring erosion. The type of equipment used can have different
impacts, likewise speed and depth of the tillage can affect impacts. It is important to reduce
the number of passes to reduce erosion.

1 Soil compactionccurs natuwally as an effect of drying and wetting cycles to which soil are
exposed to. However, external pressures applied on the soil can accelerate compaction.
Examples of external pressures are heavy machineries moving on the soil, tillage practices
and finallylivestock trampling.

1 Compaction below topsotompaction can also take place in layers below the topsaoil. In this
case, water infiltration is slowed down and erosion initiates. A known practice to decrease
impacts of machineries is to reduce the inflajiwassure of wheels and tires.

1 Compactiorg water infiltration.Compaction reduces water infiltration and oxygen. In these
conditions, erosion may increase, plant growth is hindered, and crop yields are ultimately
reduced.

The dynamics of soil erosion andmpaction and their ultimate impact on the potential loss of
fertility of soils have been reproduced in a fault tree analysis shown in the annex of this document.

To concludeTable9 summarizes the KPls identified in this section, i.e. water erosion, wind erosion,
soil organic content and soil compaction.

KPI Definition Explanation Dimension
Water The amount of soil that is eroded due
ENV1 1 i m3
- Erosion water presence
. . The amount of soil that is eroded
ENV1 2  Wind Erosion m?

presence of strong winds
It can be measured asarbon content %

ENV1_3 fsrlllt;r?amc where 1218 % are organic soils, dese % Carbon content
<0.5 %
Soil Penetration resistance measure,
ENV1 4 . measures necessary pressure to penetr PSI
Compaction

a certain height of soil.

3.3.2 CO2eq emissions

An existingeuropean directive, indicating the usage of 20 % renewable energy, have indicated the
potential for saving GHG emissions caused by existing biofuels (see annBk \(2609) For
instance, thesare between 820 GHG emission savings for bioethanol preéidag up to 91 % for
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farmed wood methano(EU, 2009)An existing fuel quality directive has indicated that all fuel
suppliers all fuel suppliers must meet a 6 % reduction of GHG emissions by 2020 across all fuel
categories to markgiEU, 2018)

A represetative KPI for measuring emissions of greenhouse gases consists of the amount of carbon
dioxide emitted in the atmosphere (ENV2_1). In general, trucks used to transport raw materials, or
bio-commaodities produced by plants, are responsible aleG@missios. The same applies to all
machines used in agricultural activities consuming fuel, e.g. harvesting, tractorsete@i®sions

can be measured in kg equivalent. Next table reports thedmissions KPI to be used to evaluate
cases.

KPI Definition Explanation Dimension

ENV2 1 CQeq Emissions of Géq Kg CQeq
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Next table shows the case studies identified in Task 6.4 that will basiseloiasis in this report.

1 CASE Biofuel from strawin the case assess tpellets from straware not soldThe case
of abig companys evaluated in which the biofuel produced is usgdelfconsumption.
CASE 2iiofuel from pruningare produced in avine industry. Pelletized biofuel.

CASE 3iiofuel from pruningare produced by aalive industry. Pelletized biofuel.

CASE 4iiofuel made from chatire produced by a grain industry

CASE 8hiscase usesugar beet fibres to manufacture chemicalsdosmetics, toys etc.

= =4 -8 A

The case studwas partially based on the inputs fronSpanish cooperativeaseand additional

sources that have leen combined to build the study casEhe company has initiated circular

activities already since 2015 when the cooperative has been a beneficiary of an aid from the Rural
Development Program of Castilla y Leon 22020. Theseaids have been used to support
investments in transformation / comercialization and / or development of agricultural products.

The grant awarded, efinanced by the European Union through the EAFRD (European Agricultural
Cdzy R F2NJ wdzNJ f 5S@Sf2LISyiGox O2yaraid 2F | G20l ¢

4.1.1 Value Stream Map

From the grspective of the studgase the activity of interest consists of collection and dehydration
of fodder for animal care and feeding. The produced pellets will thehipped andised to produce
thermal energy in a cheese dehydration process still manhgdgtle same agréndustry that
produces the pellets another production planfFigure2).

torecast
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4.1.2 Economic Viability
Availability of raw materials

The willingness to sell the available raw materials is mostly affegtée: need for straw from the
animal care and feed production. Of the total straw available that is currently being used in animal
care and feed production, a surplus that could be used for solid biofuel production, i.e. pellets,

representsapproximatelyd %(Deliverable 620 | 2 6 SOGSNE SELISNI Q& 1yz2éf SR3S

breeding is going through a decreasing trend, implying that tPe dstimate could be revised
upwards (Deliverable 6@an be consulted for further detgil<ollection activity hagens during
summer period, henci#om Juneto August.

Many byproducts from other industries are already being used in feed produdti@ould be
arguedthat there is competitiveness in the market presently which may be a barrier for future
biomass uses.

Price of théeedstock can vary frosh erwcm LISNJ G2yyS RSLISYRAYy3a 2y (GKS
fluctuations are assumed (Deliverable 6.2). as for the other cases evalua@B@IMOGE RSY2 X
ashes,and chlorine content (among other) in the collectedterial may reduce the quality.

According to data collectatliring the projectthe feedstoclaveragecharacteristics aréDeliverable

6.2)

LHV = 3 150 kCal/Kg
Moisture content 86

Ash content 66

Corrosive elements, Cl and K.

=a =4 —a A

Therefore purchasing and inspection practices must be established accordingly (Deliverable 6.2).

Next table summarizes the KPI collected for the case. Some data are not available, while the usable
waste and energy consumption (not operational costs) could be prbwadd reported. Energy
consumption for the usage of machinery costs have been retrieved from a parallel projefESCO
(Tablell).

KPI Name
ECO1 1  Available NA
cultivated
lands
ECO1 2 Usable The raw material collected &ound 300000 tonnes/year of straw
Waste Thecooperative members have the right to collect a percentag

this amount. This way, around 1000 tonnes/year are available fi
the cooperative and, from it, only000 tonnes/year are intended t
solid biofuel productionThis low amount is related to the spec
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requirements for straw pellets boilers, which make necessary
development of specific boilers.

ECO1 3 Market NA
competition

ECO1_4 Weather NA

ECO1 5 WTS NA

ECO1 6 Investment None in this case.
costs

ECO1 7 Operations MACHINERENERGY CONSUMPTIBNnming up (expressed
costs consumption ratio, %):

Average enerqgy consumptions distributian a fodder
dehydration line

Total electric power: 18.40 %
Totalthermal power: 81.60 %

Average energy consumptions distribution in a cheese fact

Total electric power: 56.56 %

Total thermal power: 43.44 %

Transport and storage costs

Next figure shows the availability of feedstocks (yellow circles) and currelabgityiof forage
dehydrators(Figure3). Access to cereal processing industry and more specifically to their residues
(i.e. corn stalks, wheat and barley straw, gdaist, etc.) should imply the collectionfeedstocks

from the yellow points, storage and transport to the forage dehydrators. In the areas where forage
dehydrators are placed, additional storage both for inbound and outbound would take place.
According teevidence collected indliverable6.2, the raw materialareavailable in bulk or in bales
format.
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Islas Canarias

©  Feedstuff manufacturers

Figure3. Map with feedstuff manufacturers and forage dehydrators (AgrolnLog Deliverable 6.2).

Summarizing the data collecteth generalno additional investment costs are necessary for
transport and storageA(l NI y & LJ2 NIi Oa¥vetdidistarite of120 kwag asgessed

Tablel2. CASEAKPIs for transport and storage
Transport and Storage KPIs (ECO2_n)

Transport An average distance between the crop field and the intermed

distance warehouseof around 15 knis consideredThis distance increase
up to 70 km between the warehouses and fiedleting plant, beinc
a very variable value.

Transport Accordingo an interview performedvith experts from the secto
Costs contacted, the transportationcosts are usually calculate
considering an average value of distance (1510 km) and a cos
2T M exk1Y® ¢KS O2 Fdiaivs,dOnsigering &r
F SN} 3S aStftAy3a LINROS 2F nw
within a radius of 20 km
' SN} 3S oA2YFaa O02ad LISNJI
I SN 3S GNI yaLR NI Ozad LIS

/1t9. 02aG& LISNI G2YY o0 €kl
Average balin@2 &4 LISNJ G2y Y My €Ki
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ECO2 3  Storage No additional costs
costs/holding
costs

ECO2 4 Investments None

Production costs

Production machines to be used in the production are dehydrator and grinding. The expected
production of pellets iabout 700 tonnes/year. However, much of this production is meant to supply
the 7080 % plants required thermal energyemand For this sector two cases have been
considered: 1) the study case that does not face an idle period, i.e. the pelletizer = tiseghéllet
production and 2) the demo case where the pelletizer line is shared for food and pellet production
(here the idle time is from June to August, Deliverable 6.4).

According to D6.20mefeedstuff industriesown compatible equipment with the pecessing of
biomass such as pelletizers, silos for storage, screening and chipping machinery, besides of a high
degree of staff professionalism and many other valuable assets useful for the biomass processing
activities (workforce, means of transport, gt@dditionally, horizontal rotary dryers are needed to
reduce the water content, i.e. biomass drying. In case this equipment is not available, additional
significant investments will be required, implying that some companies may struggle financially,
espeially the smalinedium sized ones.

In conclusionthere are no relevant production or switch costs to consider for this case. However,
AYy@SaldyYSyid Ozada | NS | e forSheddydfaiidniioglaBd/47Do0 6rR NS I OK
the boiler used in thesteam line Tablel3).

KPI Name
ECO3 1 Production None. They produce their own pellets (already have pelleti:
costs systems for animal feeding pellets) for energy-catfsumption
ECO3 2 Switch NA
Costs

ECO3_3 Investments Theinnovationswere applied in two well differentiated areas ar
therefore, two different investments:

9 Fodder dehydration line. This process requires hot ai
remove the moisture surplus from the collected fodder,
process them in granule form or in high densityg pressure
oFfSa T2N¥@® ¢KS AYWDSAaGYSy

i Steam line in the cheese factory. Steam &t08bar of
pressure is required for the pasteurisation processes of |
cheese curd and cheese whey, as well as the equipmen
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machinery cleaningKTS Ay @S a i Y Sy G00 &hB,
according to the manufacturer, the depreciation period
the equipment would be 6 years, considering a boiler set
life of 25 years.

ECO3 4 Supplies Na
costs

Customerg Markets

It is difficult to say how amycustomers are willing to pay for the produced pel&tee he level of
knowledgein this regards low. As of today, the biomass is used for@gmiBumption and in some
isolated cases sold twther end usersin the latter case, specific agreements and pricing are
established.

Researclsuggestshat competition with other biofuels derived from different biomass is strong. E.g.
potential customers seem to be useubre to forestry biomass and consequently siogph towards
products derived from only herbaceous biomass. The deduction achieved is that this scepticism
could be translated into a lower willingness to pay. On the other hand, there are some concerns
related to deforestation problems due to the prodoct of pellets from forestry biomass that could
thwart the market in favour of straw based pell@awthorp, 2009)

There is unfortunately no further information that could be collected from the questionnaire
regarding this topic.

Government Policies

In terms of rules and regulations only one legislative barrieriadesmified, and it concerned the
mandatory disposal of the feed animal residues to be performed by an authorized manager
(Deliverable 6.2).

It has been estimated that during the period 19907 cumulative economic interventions to

ddz0 AARAT S GKS SySNHe aSsSO0i2 NBObilion9AdoN® BO% di tResd f £ SR
interventions has been allocated to biomass (25 % to wind and hydro, and 10 % to solar) (Ecosys,
2014). In some Eapean countries the heating with biomass as input receives subsides and
incentives from the European Union. These economic incentives help to create demand for biofuels,

e.g. pellets, by decreasing their purchasing costs and therefore improving theirtitiompeith

other fossil fuels available on the market.

Potential subsidies have been identified for the upstream part of the supply Thhiel4).
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KPI Name
ECO5_1 FI Both boilersinstallations funding is included in the CLIMA proj

programme a national funding call which promotes tl
development of projects with the aim to reduce de greenhouse g
production, fostered by the Spanish Ministry of Ecologic Trans
and Demogaphic Challenge from the Spanish Government.
The previously mentioned CLIMA projects program allowed
substitution of old equipment by the new ones in Villoldo
FfaGFytaQ FI Od2NKSad -sdleDoarttract df
verified emissions reduoins of greenhouse gases with the previc
Spanish Ministry of Agriculture, Food and Environment (MAGR/
currently called Spanish Ministry of Ecologic from the Sp:
Government.
ECO5 2 DI No incentives

4.1.3 Social Performance

Feed and foddesector industries deal wittmixes of different crops such as: barley, wheat and oats,
whole crop silage, peand broad beans, maize for forage, clover and alfalfa (lucerne), among
others. However, alfalfafiedicago sativp also called lucerne, is the staommon forage. More
specifically, in Spain, it accounts for 85 % of the raw material for dehydrated fodder industries
dedicated to animal food.

Nowadays, the total production of alfalfa all over the world is about 30 million hectares, the countries
with the highest production being the United States, Canada, Italy, France, China, Russia, Chile,
Argentina, South Africa, Australia and New Zegldndgao et al., 2009)

The European Union is the second producer of alfalfa in the world, with a cultivatedfafe

million hectares, which adds up to 25 % of the total produatioddwide (Yuegao et al., 2009).
a2NB2@SNE F2Nr3aS LI Fyda NBLNBaSyld GKS poo 22 27
YI1Sa + G201t &r (Gayettehah SchehK, 2048Fof a lacerndPrite of 186.31

€ tonne (Llotjadevic, 2019)hat would constitute an annual production of 12.3 million tonnes of

lucerne per year across the European Union. Spain plays a key role in this sector with 6.7 M tonnes

of lucerneproduced in 2018, a large part of it meant éaporting(Coyette and Schenk, 2018).

The main use of lucerne is animal feeding. This sector is heavily seasonal. AGROInL@Ghisoject
sector focuses on the valorisation of straw, maize stalk and othecudigiral wasteshy taking
advantage of thedle-period to use the existerfacilities to produce other valeedded products
such as solid biofuels, which would foster new employments in the sector.

The main IBLC product opportunities identified in Tér3his sector are pellet from agricultural
residues, and particle or fibre boards. The main barriers are the storing costs of the seasonal
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feedstock, the transport and logistic costs and the lower quality of the pellet for certain markets such
as the rasidential heating fuel market.

Impact on employment of the transition into an IBLC

The case study for the feed and fodder sector is partially based on ancagrerative located in

Spain as previously mentionedThe cooperative is constituted by farmemoducers and
transforming industries, and manage a big variety of crops produced in Castilla y Leon and Cantabria,
with a total population of 2.9 million people. This is a vast region dedicated to the cultivation of
cereals.For this reason,t has been considered thahe availability of straw wastes for biofuel
manufacturing is guaranteed.

The agrecooperative is already a sortlofjistics centre for biomas¥he company counts on large
amount of straw supplies reaching up to 300,000 tenoestraw per year. Out of them 4,000 t are
used for energy purposes. The feedstock collected is used fopaslimption purposes in a nearby
cheese production factory. More specificalhe straw is used as a solid fuetidurnt in a specially
prepated boiler, thus saving the equivalent amount of energy from gas source.

Traditional lucerne dehydrating companies with good amounts of straw supplies at reach may divert
this energy source to replace the current fossil energy sources of their dryinggeecOther feed

and fodder industries may not have enough diversified activities to ensure-@rsglimption

market. However, these companies may analyse the opportunity of pelletising these wastes and sell
the biofuel to external clients.

In terms of employment, thagroindustryis a medium size company employing 2@#fbporary

workers.The gender distribution in the cooperativeegalitarian, with aboud8 %female workers

The number of employees with secondary education level is al®@b.2The productivity per

SYLX 28SS8S Aa ljdzAGS KAIKI Fo62dzi oonInnn e€ekSYLX 2&SS

The straw isransformed into pellet and used for cheese elaboratikiis company burns 4,000 t of
strawpelletin a specially prepared boiler, adapted for this fuel.uahsavings replaced gas supply

are estimated at 17.6 MWh/y. The number of-fiie equivalent jobs employed in the straw pellet
manufacturing, supply logistics and maintenance and operation of this boiler is 2.2 FT eq. jobs per
year, distributed as ftows. This is about 0.55 FT eq. jobs per annum per 1000 tons of straw pellet
produced. For low production volumes the option may be to do it out of the fodder season with the
available personnel without contracting additional new staff at all.

The produck @A G& 2F GKAa FOGAQGAGE A& wmMoTInnn ekSYLX 2e
O2YLI yeQad LINRPRdAzOGAGAGET odzi adAatt @GSNEBR | OOSLIiIl o
seasonal workload peaks.
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IBLC FT eq jobs per year

Savings year MWh/y 17.6 MWhlyear

{I @Ay3a &SI NJ ¢ ONTIHAN

eg employment maintenance 0.7

eq employment logistics 0.1

egemployment pellet production 15

total eq. employment 2.2

Productivity per employee MOTZMANY

The boiler maintenance implies a 15 % extra effort compared to a regular boiler, due to fouling and
feeding problems. The increase of labour force at the-agoperative is only 0.6 % but additional
straw could be harvested to increase the pellet prodaunctor other seiconsumption applications

in companiesind centres of the cooperative. Finally, some biofuel could be destined for the external
biofuel market. Every GWh of straw pellet produced would induce additional 0.125 FT eq. jobs.

Moreover, thegender rate is expected to remain in good stead, as it is in the baseline situation, i.e.
50 % / 50 %, which makes a very promising scenario in terms of gender equality. In terms of
education, it is expected that the 85% of the new hires would not redigte level education,
opening the job opportunities to those more vulnerable for their educational level.

Tohave an overview of all the aspects related to work, a qualitative assessment was requested to
experts in the sector, in order to estimate theatjty of the employment that would be generated

by the IBLCs. They were asked to assess the quality cégalodinghe more important parameters
related to job and required to organise them into groups of quality from 1 to 3, representing 1 the
poorestquality and 3 the most desirable situation. The main results are shown below.

The new pellet production jobs are well rated in terms of type of contracts (most of them full time),
and longterm perspective. They are badly rated in terms of qualificatioel las the level of
qualification required is low, thus offering low professional promotion opportunities and medium
level salaries. However, this low qualification requirements also open the door to low qualified job
seekers, whose employability would dderisk for other type of jobs. In terms of Health and Safety,
overall conditions are subject to very dusty environments that may bring respiratory diseases over
time. In terms of gender, most of the workers are men, but in the case of the case studyngompa
equality is kept proving that there are not important barriers in this sense.
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Parameter Quality (23) Reasons
Salar 2 The salaries are in the average of the country
y similarcompetences and requirements

Contractual modality 3 The new business line could guarantee more -
(Seasonality) time contracts.

1 The ével of qualificatioris low-medium I is not
Level of qualification necessary a high qualificatidior the feed and

fodder sector.

2 It is recommended expertise as drivers of wh
loader, harvesting operations and manufactur
process, since the specific sector machinery is
expensive.

Level of expertise

2 Feed and fodder factories are usually at rural ar
near the feedstock source. In this seni&d,C new
Rural location employment helps consolidate population at ru
areas and even attract new migrants ir
unpopulated regions.

1 A vast majority of the people involved in the sec
Gender are men. However there are not barriers or
deterrents for women to take up new IBLC jobs

1 The work environment has a high risk of d
Health and Safety pollution - particulate matter, which cancause
respiratory diseases.

3 As the IBLCdiversify the lines of activity of th
Long term perspective current businesdine, they should provide mort
stability and protection to the company

4.1.4 Environmental Impacts

Fodder comes from straw aratcording to literature straw left on soil can supply with important
nutritive matters, ultimately contributing to a higher level of organic content and fef@ibgxiang,
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2002) Powlson et al. (2011ffirm that changes in Soil Organic Content provdikedhe straw
removal can deteriorate soil physical properties, by means of changes of aggregate stability (ability
of aggregates to resist disruptions), water infiltration rate and plough draft. These changes may
increase soil erosion activities and there contribute to the removal of tepoil and its organic
content or humus contenfHargitai, 1993)If humus content is high then straw could be carefully
removed for a limited number of years, until a minimum threshold is reached. To decelerate the loss
of organic content and thereby slow down soil deterioration, an option could be to limit the removal
of straw. For instance, some studies show that straw removal does not affect content of Soil Organic
Carbon (SOC) and Nitrogen (SON) within a period py¢&8@ where <40 % of total aboveground
residuals are removed from medium to heavy textured gb#fond et al., 2009)ikewise, spring

wheat grain yields and grain protein concentration were not affected. Heatend et al. (2009)
conclude that strawemoval does not affect loAgrm productivity of these soils.

Another important effect of straw removal is the soil compaction due to the passage of machine
collecting and baling the straiakansson, Voorhees and Riley (1#8@®)aired that the trafficof

moving heavy machineries on soil causes consistent compaction that could be even persistent in
subsoil. There are three factors determining the magnitude of soil compaction: the properties of soil,
dimension of tyre and loa@Hakansson, Voorhees anceRil1988) Therefore, it is a good practice

to decrease the inflation pressure of tires or simply using larger wheels in order to increase the
contact surface and thereby decrease pressure. Vehicles with more wheels have also demonstrated
to have a lowertsess value in soilgldkansson, Voorhees and Riley, 1988)

This case aims to demonstratainlythe transformation of oliveruninginto biofuels, pellets, and
investigate the potential of a supplementary activity such asxtacion of phenols from olive
leaves. The scope is to analyze the potentigtwfing in the region of Crete, one of the biggest olive
oil producers in Greece.

4.2.1 Value Stream Map

These activities could be complemented with existing pomace oil extractionttiemlive mill
residues (pomace)erformedin the pomace mill located i@rete, GreeceThis mill is particularly
suitableto develop biobased initiativesn view of the long idle time available after pomace
production. Hence, the pathways to be explores @ssentially two:

1. Exploitation of residual olive trgeuningand production of biofuels (pellets)

2. Exploitation of olive leaves extractphenols. Olive leaves have a high concentration of
phenolic compounds. The phenols are further used for production ofbédsed
commodities.

The associated Value Stream Map is reportédguared.
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4.2.2 Economic Viability

Availability of raw materials

According to available statistics, 31.2 % of the total olive oil produced in Greece comes from
Peloponnese, 24.8 % from Western Greece and 24.1 % from Crete. 2,500 olaredi@dlpomace

mills in Greece, 7 large scale anrdl 8mall scale oil refineries. 36.5 % of olive mills in Peloponnese,
23.3% of olive mills in CretBased on the work perfored under workpackage A total cultivated

area available amounts to about 16@9 ha with a potential of 60kt olive oil production. A good
proportion of olive mills are placed in Chania, and therefore the Greek partners ptapdseate

the IBLC inhiis regionProductionof existing activity (pomace oil productiomjuld take place from
November to Junélablel7 summarizes the KPIs collected for CASE2.

KPI Name
ECO1 1 Available
cultivated

lands

ECO1 2 Usable
Waste

For this case studlit waschosea to mobilize around 5,00@nnes of
dry olive treepruningfrom a radius of around ~7 km distance frc
the pomace milunit (pomace mill that is the case study in T6.4
Chania, Crete. According to MyGIS platforrftool that CERTI
developed regarding the olive groves potential Greece)the
availablearea dedicated to the cultivation of the raw materi
correspond to 1,600 ha of olive groves. The whole region of C
has over 32 kha of olive groves, whereas Crete over 170 kha.
It isassumeé an amount of around 3 dry tons pfuningper hectare
(or around 4.2 wet tons giruningper hectare)
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ECO1 3 Market
competition

ECO1 4 Weather

ECO1 5 WTS

ECO1 6 Investment
costs

ECO1 7 Operations
costs

So far, the common practice for treatipguningis for farmers to
collect and burn their pruning in open fires. In some rare cases
use to shred th@runingand incorporate them in the soil. Thus, the
is actually nawompetitive exploitation use of the olive trpeuning

However, by implementing the IBitGs managel to create a new
bio-based product competitive in the local market and suitable
use as fuel.

Mainly, the climatein Creteis in general hot, withmild winters.

Moisture is present due to the seaurroundingthe island. Higtr
precipitation is not often.

Currently, most of the farmers follow the technique of the of
burning of theirpruning for which they have tpay the labor cost:
in order to collecpruningand burn them. By implementing the IB
concept, farmers avoid the burning of thiningand its cost. Thus
it is an avoidance cost for them and as a result, it can be consit
as savings fothe agreindustry (IBLG. In this sense, the bas
scenario that the proposed IBLC can follow is to geptheringfor

free from the olive groves or alternatively farmers can pay the
ekl (2 KpraBSAad GKSANI

Based on calculatignfrom the last demo activities in the region
Agios Konstantinos (Greek IBLC aréasifequiredto move for 5 kt
of dry pruning 2 shredders minimum (probably a third one will
needed to secure the supphassumingthat a FACMA COME
shredder ha a harvesting efficiency of 2.5 dry ton/hr and for a pe
of 3 months the machine can work maximum for arour@DQ
hours). The investment costs for these machines is 20e00C
machine.

Operations costs can be assumed as the same as calculated tt
the harvesting demonstrations performed in the Greek IBLC ar
Agios Konstantinos, with an integrated harvester. The cost
I NRdzyR np €kRNE 2y 27F KI Nas
assumed 27.5 % moisture content).

Transport and storage costs

Cretehas an area of 8 33617, of which 1236.09 km are dedicated to olives cultivations (144,
and a coastline of 1 046n Figureb). Due to competition witlother sectorsif storage placeare
needed these would end up having quite high investment costs or holding costs. The road network
has good geographic coveragewswer, there is lack of modern highways, implying that maximum

NI yaLR2NI &aLISSR Oy 0S NBRdAzOSR a ¢Sttt I a
the limited geographic size of the island and the good road coverage where short distarioes are

be travelled, it could be possible to keep some inventory on the fields and establish local milk rounds
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to collect pruning and thereafter transport weekly to the plant. Some inventory will need to be kept
at thepomace mill planin the Chania region.

L‘@a nea

Ay..Mapivad—o :
Xavia Retimo Herakleio
LEEQgWOWdeKAmo Malia
T O —————

3 : Ixlopa 8
Zaugma can M%A‘G/E)\ouvmc Sitia <
Kriti rau Znreia
Pelekanos e &S
MaAatdxwpa San Nn'cglo
Matala Ay. NikoXaog

. MataAa

lerapetra
lepanetpa
o=

~

Q

Figure5. Map of Crete (Google maps).

Outbound inventory is necessary for exporting the biocommaodities produced, pelets and
phenols. However, to reach export markets there are only two ways available: air or sea transport
Air transport is not considered a viable option, due to the high costs for transporting. Some cargo
could be mixed with tourist aircrafts by filling the belly space available. However, some challenges
could appear due to safety regulations (pellets Erifnable materials) as well as the actual space
available, that is limited and very expensive. The only feasible option remaining is the transport via
sea routes. There are 6 passenger ports available on Crete:

1 Port of Kissamos (Kastelli), just outsidettiven. Ferries to Kythira and Antikythira only.
Port of Souda, 14 kilometres from Chania

Port of Rethymnon

Port of Heraklion

Port of Agios Nikolaos

Port of Sitia

=A =4 -4 A -2

However, these ports are equipped to handle passengers and not freight cargo, like coptainers
bulk materials. Therefore, transport costs are expected to be high and existing challenges to export
will need to be solved by developing further the infrastructure.

The KPIs collected for transport and storage are reportédhiel8.

Tablel8. CASE @transport and storage KPlIs.

Transport and Storage KPIs (ECO2_n)

KPI Name
ECO2_ 1  Transport According to previous experience from various demo activitie
distance the framework of AGROINLOG projdttywas consideredhat a
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ECO2_2 Transport
Costs

ECO2_3 Storage
costs/holding
costs

ECO2 4 Investments

Production costs

satisfactory quantity is 5000 tonnes of dry OTP. This ca
collected within a radius of about ~7 km distance. Above
distane, logistics costs are assumed to increase rapidly, leadi
economic disadvantages.

Based on data derived from the harvesting demonstrations ir
Greek IBLC, for a distance 616 km radius the transportation co
(includingvehicle usage, fuel and labour) for the biomass haula
around 15 MT €k RNE G2y 2F KIN
(transportation cost from fields to IBLC) is included in the ab
YSYidA2ySR KINBSaday3a Oz2ada ¢
There is no extra cost for the storage of the raw product on
farm. In the Greek IBLC area, farmers just leave the olive
pruningin the middle of the rows after the pruning fo2lmonths
in order to reduce their moistercontent, prior to harvestinglo

storage costs at plantre expected

Most of the pruning can be stored in open space after bei
harvested since summer months follow aftearvesting (from
March onwards), so not high investments for storage

considered. Transport is payed to third parties (e.g. agricul
cooperative, external company to perform the biomass haule
This cost is mentioned previously.

The olivepruningas residues of the olive sector can be exploited to produce pellets. The produced
pelletscan be distributed in the local market or even exported in neighbouring re@ionsn this
bio-business, new investments are needed for the hetimg equipment of the pruning. Operations

are expected to run from September to March for olive and pomace mills.

Production technology for wood pellets include -precessing, drying, grinding, densification,
cooling, screening and baggifidkansson eal., 1988) In terms of machinery needed for
production, dryers and centrifuges are needed. Olive and pomace mills couldomawefthese
machines available, especially the pomace mills that are larger facilities. Dryers that exist in the
pomace mills&n be used in order to dry the pruning to be used for pellets production. The idle times
of the pomace mills can be exploited for this.

When it comes to the production of phenols, olive leaves would need tiribé frozen, and
grinded. Thereafter, wh a 70% ethanol extraction of phenolic compounds would take place in the

RENY FYR Ay |

Yy 2NDAGIE &KF1S8NJ 6w 65514Q

GAYSO®

It is important to highlight that Greek citizens have some reluctance towards the potential
exploitation of the current facilities (eé and pomace mills) for other activities during their idle
periods (e.g. pelletization processThe reasons are the odour and smoke produced duhieg

activities of the pomace mill
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KPIs for production costs are summarized in next table.

KPI Name
ECO3 1  Production The pelletizatio©2 &4 6+ a SadGdAYFGSR | N
costs LIN2E RdzOSR 6AGK GKS F2ftf26Ay13
St SOGNROAGRET Hn exil2yyS LISNI
LI O1F3Ay3IT YIFENJSGAYy3a O02adGa |
etc. All he values are expressed per tonne of pellet produced at"
moisture content, around 10 % over a wet basis.
ECO3 2 Switch So far, there is noertain answer, due to the fact that this case stt
Costs is hypothetical. According the feedback fronanaher pomace mill,

in whichit wasplanned to visiand perform the drying of the olive
tree pruning the changing process and the cleaning of the dry:
neither costly nor time consuming. This activity was schedule
mid-March but due to the viru§t, was not feasibléo perform it.
ECO3_3 Investments C2 NJ 6 KS LISttt SGATIFGAZ2Y tAYS 6
¢c20Ff Ay@SadySyid 0O02aid 27F I NP
G2ykK LISttSio LYy (GKS F2ftf24)
recorded sincéhe pomace milalready owns one.
1 222R OKALIISNI M cpZInnn ¢
! DNAYRAY3 YAt I cnInnn e
¢ tStftSG LINBaa ™ wmMannInnn €
1 /22t SNJTh HAZAnNn ¢
T tIO1lFT3AY3I ThnpzZnnn e
The assumed lifetime span for all the abaventioned equipment i<
> 30 years apart from the wood chipper for whom is >15 years
ECO3 4 Supplies The only supply needed is the raw material (olive preming. For
costs the pellet production using olive e pruning as feedstock, nc
additives are neededcompared to the pellet production
demonstration.

Customerg Markets

Pellets can release energy when burned. Therefore, potential customersbedlddiseholds or
business actorand industriesThe quality of the produced olive treeuningis not as high as Al or

A2 class wood pellets. The olive tpFaningpellets can b used either by domestic entsers who

seek a cost competitive fuel and that own suitable boilers (automated ash cleaning system is
preferred due to the high ash content of the fuel) or by industriaheseds. According to available

data, price of pellatin Greece is about 280k (i(\2oyrdoubas, 2015

The usage of phenols covers several sesach ashealthcare, households, phaaoeuticals, etc.
Some examples of usage are:
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9 Disinfectant in household products

1 Intermediates for industrial synthesis. E.g. phenolic resins for plywood to make plastics,
explosives and drugs as aspirin etc.

1 Surgical antiseptic

1 Dye industry for coloured azo dyes.

In termsof what customers are paying for phenols today, prices ogclitiveen slightly more than
$1,400 to $1000 pertono | 6 2 geiipce i 2 € pHC O

L0

Nov '18 Jan '19

Next table shows the collected information from CERTH response.

KPI Name
ECO4_1 WTP The commercial price for the produced OTP pellets is estimat
150MT N ekil2y® | 2¢S @S Ndatthe comrieicial
prices of several biofuels used in the current market in Chanie
Creteare

1 Exhausted olive cake for industrial useM@ 1 € kK (i 2
 Woodpellet: 25 pn e€ekG2y ®d

1 https://www.icis.@m/explore/resources/news/2019/10/11/10427654/ept&-europephenolacetone
industrysweatsout-2020-plansasexternatpressuresnount
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Pomace wood: 1601 cpn e k U2y OGKA&A A& N
of the exhausted olive cake, after it is separated by the skin).

Government Policies

Pomace mills are absent of national funding schemes,thimydackfunds for implementing new
business concept#ience, no incentives are available in the upstream, supply side, or downstream,
distribution.

4.2.3 Social Performance

Olive trees form a perennidllediterranean crop which takes between five to seven years to reach
the full productivity. This is why 95 % of the global production is concentrated in Southern Europe,
North Africa and Near East.

The European Union is thardest olive oil producer in ¢hworld, producing the twthirds of the

global production. The total production of olives for oil in the EU was nearly 11 million tonnes in
2017 (Vourdoubas, 2015)nside the European Union, the major producers are Spain (59 % of the
EU production), Itsl(24 %), Portugal (8%4) and Greece (about 7.3%). The rest of the EU production
is residual (about 0;% %)andislocated inFrance, Slovenia, Cyprus and Malta. In monetary terms,
this production represents the 1.% of the total output of the agricultal industry, which
corresponds td®.4 billion eurogEC, 2012)

In Greece, the agricultural outputs reached 11.3 billion euros in 2017, from whicté &610
percentage came from the olive oil production. Thus, the contribution of this sector in the overall
agricultural industry is the largest throughout the EU.

The main IBLC product opportunities according to the analysis made in T6.3 were biofuels such as
chips and pellets from pruning and olive stones. Biogas could be a second derivainoel o,
Themain barriers for the OTP pellets are the difficulty to compete with cheaper alternatives like
sunflower husk pellet, the transport and the drying costs of the OTP. However, the production of
shredded OTP (OTP after being harvested by an integrated ahstgedder) that can be sold as

hog fuel, with no further upgrading, can competih other low-cost industrial fuels. However,

boilers with appropriate feeding systems have to be used to burnbsofciel.

Finally, it must be noted that, in the oliveoduction sector, the activity workload peak occurs in
winter, which makes it compatible with other agricultural and -agricultural activities. This
represents a good opportunity for the implementation of IBLCs in the sector.

Impact on employment of theansition into an IBLC

Thepomace millsdedicated to the refining and production of pomace oil and exhausted olive cake
(industrial biofuel) from olive mill residues (pomace). The main wastes (olive pruning) tised by
millin the IBLC concept, are generated during the g pruning (OTP). The total available wastes
provided by the local olivieee growers from Chania area are about 92,000 dry tonnes of pruning
per year.
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As in the case of feed and fodder, it must bteddhat Crete is a region whose rural activity is very
focused on the olive tree growing, so this type of waste has always a good availability. Olive trees
belong to local owners and farmers that sell the olives to the mill.

The pomace mill in Crete, Goegusually employs around 5 to 6 persons per shift. Due to the highly
seasonal harvesting activity (3 months per year), temporary workers will be employed at harvesting
and material handling. Temporary workforce makes up to 50 % of the total staff atnpéest of

them are men with low qualification but preferably highly experienced in the sector.

¢KS O2YLIyeQa L.[/ Y2RSt O2yahiaimanuaduredbdapld y 3 dza S
pellet as biofuel. The advantages are environmental (avadahdossil fuels replaced by a

renewable source), economic (it is a way for farmers to get rid of a waste at very low cost, instead of
burning it in place) and social (it creates new activity in rural areas in job demanding activities). The
resource can & obtained for free since farmers need to carry out pruning every year and get rid of

the wastes at their cost and the investments are relatively low (pruning harvesters and pelletising
equipment in factory).

For a production of 5,000 t/y of OTP pellet 7 FT eq. direct workers would be needed at the production
floor, plus the support of 2 indirect personnel at logistics, administration and sales. This means
0.0014 employees per ton. Every Gilof OTP pellet eergy produced would induce additional

0.42 FT eq. jobs. For harvesting, at least 2 FACMA teams with 5 people each would be needed for 3
months to harvest, chip and transport the OTP wastes from the olive groove to the IBLC. Converted
into fulktime equivaént jobs that would mean 2.5 additional jobs.

Productivity depends on the selling price of the OTP which varies according to alternative fuel prices.
C2NJ I LINROS 2F wmpn ekl GKS LINRPRdzOGAGAGE LISNI SYL

In terms of quaty of the new jobs created, an interview made to an olive sector professional expert
deliveredan overall high ranking for the IBLC jobs in most of the quality factors assessed. All jobs
related to harvesting and many in the IBLC would betjmaet jobs. Tiese jobs do not require high
qualification but high expertise levels in machinery handling and mechanics are requested, which is
a handicap. Although gender balance is often not met, there are no barriers for women to take up
those jobs. Salaries are rmtceptional but in line with similar job levels in the country

Factor Score (13) Reasons

Satisfactory income motivates new employees to work r
Salary 2 efficiently. Salary depends on the needs of each new job
new jobs of the IBLC would have an average salary.

Continuous jobs offer stability to the employees and give t
the opportunity to scale up their level of expertidewever, for
the needs of this case study both seasonal and continuous
will be created.

Seasonality 2
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Good qualification is linked to higher efficiency anc
consequently arincrease of the competitiveness. For the r

Level_of 2 jobs (in prunindharvesting and pelletising), very high exper
expertise ; : :
is not essential. However, in the case of the phenol path
higher expertise is required.
Provide resolving solutions to the desertification probler
Rural L :
o 3 provincial areas. The IBkGncept by itself supports the rur
localization o
localization.
Equal opportunities between women and men, increaid@e
Gender 3 rural development and empower women to participate in m

work environments by opening up new opportunities. Ger
balance is promoted by the IBLC.

Safety conditions ensure high level efficiency of
Health/Safety 3 employeeslt isimportant for employees to feel safety in th
work environment. IBLC's new jobs are not risky

Very important for the local economic growth as it of
Long term occupational stability to new employees. Employees fromr
perspective new jobs have the opportunity to be allocated in differ
positions inside the IBLC.

4.2.4 Environmental Performance

Different practicesare adopted by farmers to remove the pruning. The most frequent is to burn
them in open fires. Obviously, these open fires have a negative impact on the environment and
increase the risk of larger fires. Hence, collecting the pruning will igitige impact on air quality

and landscapéEU, 2019).

Removing the olivpruningfrom the soil can determine a loss of fertility in soils where olive groves
are planted. Olive groves are typically planted on steep terrains that are known to incesask th

for soil erosion. Therefore, it is important to ensure the presence of vegetation covering the ground
or by reusing the chopped pruning as mu{@pinelli, Lombardini, Pari, & Sadauskiene, 2014)
According to a survey carried out in Spain in 2005, with 215 olive farmers, this practice was adopted
by 43% of the surveyed farme(€alatrava & Franco, 2011)

No environmental impact related to the activities of the IBLC are foreseen. On the cdheary,
burning ofpruningon field will be stopped, and the produced biofuel can even replace some fossil
fuels and as a resudtpositive impact to the environment is foreseen.

This case will examine the possibility to producecbiomoditiesfrom some ofthe residual pruning
generatedrom selected vineyards the CastilldLa Mancha (Spaimgionevery year
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4.3.1 Value Stream Map

In this hypothetical casgneyard pruning can be used for pellet production. At present, sogistic
companiesin Castilladla Mancha regionollect pruningrom thesurrounding farmerand transform
them in solid biofuelsThis is dong¢hrough a process that includes drying, chipping and cleaning
process The end products consist sdlid biofuelgpellets chips, briquettes, ety.which are sold
both in national and international markets.

Next figure shows the value stream map for this hypothetical supply chain, where wine grapes
(harvested from September to December) and pruning (performed from Octolddarich) are
transported to wine cellars. Therefore, wineries are proposed to hold two different activity lines. The
first, keeping the transformation of wine grapes into wWinelk or bottle$ as they already do. The
second, dedicated to the transformatiofpruning into pellet§Figure?).

4.3.2 Economic Viability
Availability of Raw materials

The area of interest for this case concerns the region of Castildancha in Spain, where around
756,000 tonnes of pruning are estimated to be produced every year. Pruning represents a burden
for farmers: nowadays the pruning is usually moved to thésfieoundaries where it is burned to
avoid the risk of parasites. An IBLC could offer to remove these pruning and transport them to a plant
(such as wineries) where they could be transformed into pellets. However, there is still uncertainty
about the rightcompensation for farmers. This is a key issue to encourage farmers to make a deal
with the IBLC. At the moment, some companies estimate that this compensation should be set at 10
e k0 2y yS Agralri&D64 {2828). However, this compensation onlyvers the collection

and transport of pruning to intermediate gathering platforms. There, the pruning would be loaded
in trailers and then transported to the final processing plant (this last task would be done by the own
agraoindustry or subcontracted cgmanies). Discussions are-gaing to raise this compensation in
order to involve farmers in this new logistic chain
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