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TRANSITION TOWARDS BIO-BASED ECONOMY
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Adaptation of production 
systems to the increasing 
food and energy demands

Bio-Based Economy

Policies related to 
interdependent sectors from 

agriculture and
forestry, food, feed, 

bioenergy, biotechnology, 
and green chemistry

1) Availability of large quantities of 
sustainably-produced

and efficiently-mobilisedbiomass

2) Development of alternative and 
innovative production technologies 

ensuring cost-effectiveness in biomass 
transformation

+ =

DǊƻǿƛƴƎ ǿƻǊƭŘΩǎ ǇƻǇǳƭŀǘƛƻƴ

Climate change concerns



INTEREST FOR MISCANTHUS SP. AS BIOMASS CROPS

Stand of M. giganteuson CavenyFarm, 
Monticello, Illinois. Photo: John Caveny(1 

mark/line = 30 cm)

Å Suitablefor marginalareas,miscanthushas:

a relativelylongrotation period(at least15years);

a strong yield potential (high efficiencyin the conversionof solarenergy

into biomass);

excellentenvironmentalconservationattributes (reductionof soil erosion

andnutrient leaching,protectionof wildlife habitat, Improvementof soil

organicmatter).

Å Characterisedby an efficient nutrientsuptakeand low requirementsdueto its

perennialrhizomesystem.
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STUDY GOALS

ÅSeveralresearchstudieshavebeencarriedout to promote the developmentof miscanthussector,to assess
and improve its potential and performanceand, therefore, to provide solutionsto barriers to widespread
miscanthus-basedenergyandmaterials.

ÅThough, the future of this crop, in Europe, is still unclear and doubts remain about its interest from
agronomic, environmental,socio-economicandindustrialperspectives.

ÝWe investigatethe literature on the deploymentof miscanthusin different researchareasto provide a
statementon whether the promotionof its productionshouldcontinueandstrengthen.

Ý A network analysis,combinedwith a systematicreview, is performed to better understandthe research
orientationandidentify the keyfactorsin propellingthe developmentof miscanthussector.
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METHODOLOGICAL PROTOCOL

Scopus     2985 papers

Keywords: Miscanthusx giganteus, Miscanthussinensis,
M. sacchariflorus, Miscanthushybrids,etc.

Scopus      1942 papers

12/25 Subject areas.
Language: English
Type: journal articles, book chapters, books and
conferenceproceedings

INCLUSION

EXCLUSION

SCREENING
ϯ METAGEAR PACKAGE

TITLES& 
ABSTRACTS

1720 selected papers

Bibliometric network analysis

ÅCollaboration network
ÅCo-occurrence network

VOSVIEWER
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DEVELOPMENT OF MISCANTHUS-RELATED RESEARCH: 3 MAIN PERIODS

ASIANPERIOD START-UPPERIOD RISEOFBBE

Fig 1: Worldwide evolution of the annual scientific production of publications on miscanthusfrom 1953 to 2018
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Fig 2: VOSviewermap of author keyword co-occurrence network built basing on fractional counting method. 

(Out of 4233 identified keywords, only 165 meet the minimum threshold of 5 occurrences. Only 100 keywords that represent the greatest total 
weight are displayed.)

ORIENTATION OF MISCANTHUS-RELATED RESERACH: 10 PRIORITY AXES
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Is M. giganteusa sustainable source?
(554 occurrences)

Highestablishmentcost; Sensitivityof yieldsto soil quality; End-
use dependson harvest date; Biogasbeing more cost-efficient
option for farmers; Earlyharvestmay improve the sustainability
of biogassector

Biomass conversion technologies
(195)

2 main BCT: combustionand thermal processes; Importanceof
pyrolysis; Production of biochar, bio-oil and syngas; Biochar
havinggoodpotential for energyproductionandCsequestration;
Bio-oil havingsimilarcostasdistillate fuel

An environmentally-friendly energy crop
(159)

Efficient nutrient uptake; Deadleaves  helping to sustain SOM; 
Low N requirements; Low GHG emissions; High C sequestration 

Potential for bioenergy
(133)

Excellentfeedstockfor bioenergy; Improvingof yield potential,
establishmentconditions, cultivation techniques; Testingother
speciesand genotypeshaving better water-use efficiency and
cheapervegetativemultiplicationphase

Miscanthus-based biofuel
(100)

LowŦŀǊƳŜǊǎΩwillingness; absencelong-term contracts; Problems
related to quality; sensitivityto water stress-marginalland; cell
wall composition and combustion quality depending on
agronomictreatments

Miscanthus vsSwitchgrass
(79)

Lignocellulosiccrops +/- same agronomic and environmental
features; 3 competition levels: resources
(land/water/ecosystems),costs,end-use

Lignin
(52)

Responsible for recalcitrance to chemical and enzymatic
hydrolysis; Several pretreatment technologies and strategies
aimingto separatethe componentsandbreakdownthe lignin

Biochar (BC) & contaminated soil remediation
(38)

Potential for phytoremediation of heavy metal contaminated
soils; Useof miscanthusBCw/ lime to sequesterheavymetals
and improve microbial enzymaticactivity and grassgrowth in
acidicminespoil

Land Use Change
(33)

Cultivationon marginal land and low biodiversity areas; 
Management of grasslands; Use of Eddy covariance for CO2

exchange between ecosystem and atmosphere; Insignificant 
ŎƘŀƴƎŜ ƛƴ ƎǊŀǎǎƭŀƴŘΩǎ {h/ 

Impacts on biodiversity
(14)

Importanceof miscanthusin the agriculturallandscape; Increase
of wildlife resources; Abundanceand high diversity levels of
earthworm, flies, beetles,pollinating insects(bees,wasps),and
birds
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COLLABORATION NETWORK: 5 CENTRAL COUNTRIES’ ACTORS

Fig 3: VOSviewermap of country co-authorship network built basing on fractional counting method

(76 countries have been identified. Grouped into 5 clusters, only 39 countries meet the threshold of 5 documents per country.)
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ORGANISATION OF COLLABORATION NETWORK OVER TIME

Fig 4: VOSviewermap of average publication production per year in the country co-authorship network built basing on fractional counting 
method
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PRODUCTIVITY GAP BETWEEN EU COUNTRIES: BEFORE AND AFTER 2010 

Spatial distribution of number of papers produced in the EU

Before 2010 After 2010

Number of papers
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IMPORTANCE OF RESEARCH FUNDING IN PROPELLING MISCANTHUS SECTOR: CASE OF FRANCE

Public and Private institutions dedicated to funding research on miscanthusfrom 2002 to 2018 in France

FUTUROL PROJECT

FUNDED BY BPIFRANCE

Implementation of an
industrial 2G ethanol
pilot on a biorefinerysite



Main key factors in propelling miscanthus-related research:

ÅCollaborationsbetweensector-involvedactorseither from the sameor different countrieshavebeentaken into
place1) to transfer the knowledgeand therefore and to fill in the observedproductivitygapbetweencountries,
and 2) to enhancethe actor network and copewith current obstaclesand createnew methodsand competitive
andinnovativetechnologies.

ÅEconomic, environmental,energyand geopoliticsconcernshaveshapedthe developmentof miscanthussector
throughclimate-energypolices

ÅPolicy is a key factor influencingpublic funding and collaborationsin the network, thereby shapingresearch
(Policy->Research).

ÅPolicy-makerscan use the availableknowledgeor rely on funding of researchto implement more effective
policies(Policy<- Research).

ÅPolicyand researchare mutually influencingeach other in the sensethat knowledgedoes not only address
governanceissues,but alsocausesfurther ones(Policy<->Research).
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TO SUM UP
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Production processes of bio-chemicals from lignocellulosicfeedstock. 

Investigation of literature has revealed that:

ÅMiscanthusisa promisingcropfor the developmentof the bio-basedeconomy.

=>Thereisstill more to do to widespreadits cultivationandto developmorecost-efficientandenvironmentally-friendly
conversionprocessesallowinganoptimumuseof all biomasscomponents.
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