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ey requirement for addressing socletal challenges in sectors such as health, agriculture, and the environment. Reseatch for development
nd other interventions struggle to make particular innovations go 1o scale. Current conceptual ns of scaling are often too simplistic;
nensional perspectives, frameworks and measures are needed. There s a gap between new complexity-aware theories and perspectives on
pproaches that can improve strategic and operational decision-making in R4D interventions that aim to scale innovations. This paer aims
loping the key concepts and measures of Scaling Readiness. Scaling Readiness is an approach that encourages critical reflection on how
scaling and what appropriate actions could accelerate or enhance scaling. Scaling Readiness provides action-oriented support for (1)
ition and innovation system; (2) diagnosing the current readiness and use of innovations as a proxy for their readiness to scale; (3) Medmm Imm
‘ercome bottlenecks for scaling; (4) facilitating and negotiating multi-stakeholder innovation and scaling processes; and (5) navigating and
‘ntation process to allow for adaptive management. Scaling Readiness has the potential to support evidence-based scaling strategy design, W”" al
snitoring, and — if applied across multiple interventions — can be used to manage a portfolio of innovation and scaling investments, e
a3

extension officers or health educators) and then diffuse within com-
it jvi i 1962) has been largel
and professional interest in how innovations spread in ; Lee 2004). Historians of technology, W

long historical roots, going back to the work of Ryan and  example, argue that scaling of innovation involves competition betv
443) and Rogers (1962) on the adoption and diffusion of in-  supporters of different technological solutions, and those who
ns. Today, such processes of adoption or diffusion are generally  interests and sunk investment associated with incumbent tech*
ks the scaling of innovations. Innovations can be technologies,  systems (Geels and Schot, 2007; Schot and Geels, 2008). 0"
cvices and practices, but also organizational and institu-
ents. Scaling refers to the increased use of innovations
involved in its initial design and testing. Scaling is

ess societal challenges related to health,
gent. The scaling of innovations is parti-  existence of interdependencies among
e these practices (Leeuwis and Azg

ate innovations to achieve  argue persuasively that &
gionstrate to donors  agriculture) ma

Scaling Readiness Basics
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BASED INNOVATIONS

Innovation Readiness

Why SCa I i n g Read i n eSS? L leel 0 =8 @ NASA/DOD Technology Readiness Level

Actual system “flight proven” through successful
mission operations

Need for integrating Research = S

° A
and Innovation Processes . R R
< . Cmr.lponam:nd/or breadboard validation in relevant
environmen

Innovation i Component and/or breadboard validation in laboratory
= environment

Analytical and experimental critical function and/or
characteristic proof-of-concept

e CGIAR focus (and e e S
comparative advantage) is
science-based innovations

Application
Model

[ Th e I'e | S S U bSTa nT | a | Technology Readiness Levels
Idea. Unproven concept, no testing has been performed.

.
| e a r n I n g g e n e ra Te d by Basic research. Principles postulated and observed but no experimental proof available.

Technology formulation. Concept and application have been formulated.

3 3 Applied research. First laboratory tests completed; proof of concept.
a n O n OW to Basi lel Q’I Small scale prototype built in a laboratory environment ("ugly" prototype).
asic Mode! =
Q Large scale prototype tested in intended environment.

Prototype system tested in intended environment close to expected performance.

. . <
I I l a n a e I n n OVaT I O n S a n d ity i Demonstration system operating in operational environment at pre-commercial scale.
First of a kind commercial system. Manufacturing issues solved.
. t. Tf | .

Full commercial application, technology available for consumers.

Hypothesis

Innovation Readiness Level combines the innovation and stages an impact solution goes
through and offers a holistic metric for measuring technical excellence of innovative solution

murat.sartas@cgiar.org
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Scaling Readiness
Assessments from
A Livestock Initiative

Why Scaling Readiness? (SAPLING)

Need for measures combining 9
technical excellence with actual “
u s e Time: Year - OT.::E p ;;e:al(:nfoo:itr:)on S'I:ea(::g eSSDG - Indicator :

Dissemination

focus
e Technical excellence does ‘* |
not imply use at scale g i =
“Innovation Readiness” [ Vo L
and “Innovation Use” need EE
to be simultaneously 2, i

at scale

identified for right

o[ . : Jo Vlo ' ST
context-specific scaling and ke ’ I
‘ t strategi P s = i
ImpaC Sira egIeS atscale . @ '*5:2“‘ o . il

A

: g
Innovation use 2 8 .

5
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What does Scaling Readiness help with?

Project Management Portfolio Management

Stakeholder Management

STEPO. i e
FIT-FOR-PURPOSE
Deddewheter aling Roodinss
Rinpires Stakeholder Engagement Strategy For
ﬁ’ﬁj:g:ﬁc ‘Gk'c'f:"»zm’:o X "’* ‘::;“"‘; Agricuure System Scaling Small Scale Flash Drying System for Cassava Starch
Fraaslenilidals - > and Flour Production in Nigeria
Intervention Interest Zone
© okt @ Py
e @ AllPcge
STEPS STEP1
NAVIGATE CHARACTERIZE . T
i i Pl
stategy implementation . . i

IMPACT
stepa AT SCALE o

READINESS
SCALING READINESS
Ivmovat\o‘nZ

Innovation 3

b e
AGRE B P —
o ,,,,,‘E o mo’-‘?«si bt ) Dr. Alejandro Tabord
e e s T
N ¢ Seapetly e Sotng oy J @ ® Dr. Suraju Adegbite
NOVMION PACKAG Stategy imowtoninis e O
P3 & o=
AT i il September st, 2020
. STRATEGIZE o I 3
- ey ectes nd i
ips o1 i
bottleneds forsaling as il
partof the scaling straegy Use level >

Facilitated by Dr. Murat Sartas

Innovation Prioritization Evidence Management

FEED CERTIFICATION IMPLEMENTATION  FEED STANDARDS ASSOCIATION T
GROU

Scaling Readiness Innovation Package
Design Workshop

Personal room

. =
i P——
£ P ——— FPLOS o

» ¥
PTO M IMPROVE QUALITY AND SAFETY OF PIG. | ] - F mult-stakeholder platforms on
ATy OF PIG F2ED IN UGANDA 12020 FEED IN UGANDA IN 2020 ORGthAIGE s ok
= Implications for research for development
Setup Start session interventions targeting innavations at scale
forests or

A Human Machine Hybrid Approach for Systematic Reviews
and Maps in International Development and Social
Impact Sectors

@ -
388
358

PIGSMART DIGITAL EXTENSION

FEED CALCULATOR AP TO IMPROVE
PROGRAM T IMPROVE QUALITY AND QUALITY AND SAFETY OF PIG FEED IN
SAFETY OF PIG FEED IN UGANDAIN 2020 UGANDA IN 2020

* Scaling Readiness anovation Prfile K
www""S il
I*ﬂ MNI‘ — -

.Z....... -




INNOVATION PROFILES and
PRIORITIZATION

e Dashboards and hardcopy
innovation profiles

e Seeing the components and
their readiness

e Seeing the locations,
impact areas, SDGs and
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NOVEL COMPONENTS SPACE Burkina Faso, China, Ethiopia, Iraq, Iran, Jordan, Kenya, Lebanon, Morocco, Pakistan, 3
Syria, Tunisia and Turkey

#a ‘@ TIME June 2021 .
\/ \ ) . GOAL Improving Water Availability and Efficiency In Rainfed Far

N < =

P - -
Components of the System Type Readiness Level  Evidence Sources .
Agronomy package Locationbased irrigation Cash cropbased design
principle optimizati modules

6,7,8,9,1,12,13,15, 20, 21,

Agronomy Package Principle Principle 5 353 o9 e
w#‘ 3
\)’,‘%
NG
\/ S\ é!:[./
\/ N,
Location-Based Irrigation Paie 4 R eI
Optimization S ,2,3,5,10,19, 24, 2
Rainwater harvesting Progressive farming Small size pumps
tachnique principle

Cash Crop Based Design

Fy 1
Madiles Feature 7 4,81,19

Rainwater harvesting technique Technique 8 ;f;; W18, 20,2882, 25,

Progressive farming principle rinci

Small size pump
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PORTFOLIO MANAGEMENT

Combining innovation packages
at the country, initiative and

Low
Readinéss .

Innovation packages combines
technologies with tools and
arrangements

Innovation packages share some

Innovations
Not all innovations have same

V.-

Goed irrigation practices

readiness

So we can holistically see what we
innovate and how to synergize
learnings and investments and
what to prioritize

Reciprocal multi-

Farm performance monitaring
\ ‘ :. ,I l

e el v

=

Digital Whesat Agroremy Platfnrrn

Integrated Farm Management Decision Support Prgduct-Service Bundie for Cas'.sva - Mai
Integrated Farm Management Decis ms‘mt‘-‘mdxtm Bu?efmmt Based Cropping Systems.

*

Low )
Readiness

T T
Nationsi inngvation platform
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* Randardiz ecoatagms arﬂb:s s protocol
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\ ',\ "|'
. e v
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+— ¥
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Frice sensitive crop modss

Farm productivity optimization slgorithms for polato-Gesed RAFORRIRS Sizzeminstion and uze suppert

Agricgwif’prmtbn formcasting models
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Innovation Network Map
of Excellence in Agronomy
Initiative

Colors
e  Red (MVPs)
o  Yellow (Knowledge), Purple
(Tools), Light green
(Organizational

Arrangement)...
Shapes
e  Heart (Proven or tested
impact/benefit)
e  Star (Proven or tested
application)

o ...
e Cross (?)

.

Sabhatmnd innovztion platforms

- ‘
— - Sex-dizaggregetad agronomy Ceezet

=S Gerdsiesbve Dvrerncand Integrated Rice n:VJ'husx
Mu:t n S),Mbaﬂ Mansgement Toolkit b‘ o

T %

Gand=r-zer=itive agronomy Cecizion making modsls

v

"itd agricultural market pistfoem

Multiple crop farm productivity optimization sigorithms

Crop scheduling slgorithms
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Innovation Types Based
on CGIAR Definition

Scaling Readiness Implementations

Capacity
° ° ° ° Policy Building | Technology
Timeline, Locations and Innovation
Pac ka es 1.  Cambodian Cassava National Policy ) &
g 2.  Pofato Late Blight Management Tool V) &
3.  Single Disease Stem Removal Approach () () ()
GLOBAL EXPERIENCE ON For Managing Banana Xanthonomas Wilt
DIVERSE INNOVATION TYPES 4 Cassava Agronomy Al Scale ©
5.  Decision Support Tool For Cassava (V] o
Production
Sca|ing Readiness 6.  Triple 3 + Sweetpotato Plant Material ) &
Countries Storage
7. Cassava Peel Processing Equipment For (V) (v
® Design (2017-2018) Feed Production
F) Development (2018-2019) 8. Sectoral Collaboration For Better OFSP Q o Q
- P
® Full Implementation (2019#2021) roe s
® Partial Assessment (202€:2021) 9. Supplementary Irrigation Water & ©
Full Assessment (2020-2021) R AL e
‘ 10. Community Based Breeding Program For (v (v (v
Small Ruminants
' 11.  Cactus Based Complementary Feed (V) (V)
’ 12.  Mechanized Raised Seedbed Technology (V]
‘ 13.  Multi-Functional Lentil Varieties (v] (V]
14.  Apicul Cuttings Technique For Potate Plant (] (]
Material
15. Training And Certification Program For () (v o

High Quality Pig Feed
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CGIAR INNOVATION PACKAGES AND SCALING READINESS FRAMEWORK (Under development)

Core Innovations and Innovation Packages

9131

Researchers and

198 | 129 | 33

Core Innovation: Innovations
that are at the heart of

Innovation Package: Combination of
interrelated innovations and enabling

Initiatives and that are expected
to contribute to impact at scale

conditions that, together, can lead to
transformation and impact at scale

Research
supporters

Initiative
Managers

CGIAR
Managers

Innovation Package
and Scaling
Readiness experts

Innovation package and
Scaling Readiness
support experts

100 Manages and implements Manages initiatives and Manages management Manages Innovation Backstops Innovation
- Bus 1 - Bus 2 research activities work packages units and centers Package and Scaling Package and Scaling
90 Readiness activities Readiness activities
Design research Design initiative Manage CGIAR Manages innovation package and Provides training
Conductresearch Manage research Manage units Scaling Readiness activities Provides backstopping
Produce publications Manage innovations Manage initiatives Recefies Veming snd Ftonates bppor toote
40 ) backstopping from the support Checks quality of Innovation
Co-produce innovations Uses Innovation Package Uses Innovation Profiles 2
group Profiles, Innovation Package
30 Uses specifications and Reports to plan activities to manage Innovation Prodiicas innavation Profiles. Reports and Complete Scaling
evidence in Complete and find partners Portfolios Innovation Package Reports and Readiness Studies
20 Scaling Readiness Studies Complete Scaling Readiness
Studies
10 Data: https://www.cgiar.org/how-we-work/accountability/gender-diversity-and-inclusion/dashboards/cgiarworkforce/
0 | —Best For i e g
All innovations : B % w @ =
For specific solutions = Public Donors - =% 5 - ;ﬂ; -
Show impacts, locations, e CGIAR Managers e
3 s 2 X investments, projects and e General Public . -
Core Innovation Core Innovation Core Innovation Core Innovation partners ry = Bl
1 3 Darl 1, Darl Dl b Dl == == 3
P B -3 P 15 P g Packag: = -
All Innovation Packages Best For . # -
rd Regional Integrated Genetic For major solutions e Philanthropy Investors 2 it .3 .
L Initiatives (RHls) Innovation (Gl) Show scaling ambitions, e Initiative Managers R 4
complementary . SmowD T
innovations, their e |Initiative Partners X i
USD 4.96M invesment USD 4.28M invesment, USD 3.82M invesment contributions B l & 3
. L=
1.4% of total budget 2.1% of total budget 0.54% of total budget
Transformative innovations Best For -3 hd 4l

For grand solutior
innovations, Innovation

options

e Impact Investors
e Researchers
Research support staff

Jiol 1l




Scaling Readiness with IFAD



Scaling Readiness of Conservation Agriculture System in Moldova
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SCALING READINESS OF THE
CONSERVATION AGRICULTURE
SYSTEM IN MOLDOVA

Murat Sartas

Boris Boincean

Mihail Rurac

Akmal Akhramkhanov

3
leFAD %LJ? *lCARDA

CGIAR Science for resifient livelhoods in dry areas

!
$ UCIP IFAD =

An innovation perspective to IFAD impact investments:
how ready is the conservation agriculture system in
Moldova for impact at scale?

The Importance of Understanding and Measuring Innovations

The Financial Times’ late 2018 Report on Impact Investing showed that impact investing
could help small-scale farmers in rural areas improve their livelihoods. However, investing
ventures and enterprises that practice this type of investing -that produces positive social
or environmental benefit in addition to returns on investment- often face funding

barriers to scale up good practices.

Q Centers Governance Advisory Services Contact Ethics f W in

<

CGIAR

IMPACT RESEARCH DASHBOARDS NEWS & EVENTS HOW WE WORK FUNDERS

Home News & Events News

CTENEHb FOTOBHOCTH CUCTEMbI
NPUPOAOOXPAHHOIO CEJSIbCKOro
XO3SINCTBA AJIS LUMPOKOTO
NPUMEHEHMS B PECMYBJIMKE MOJTAOBA

GRADUL DE PREGATIRE A SISTEMULUI DE
AGRICULTURA CONSERVATIVA PENTRU
APLICAREA LA SCARA LARGA

N REPUBLICA MOLDOVA

¢ Y
JUIFAD 4



Scaling Readiness Sudan
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Scaling Readiness of NRGF and SNRLP in Sudan

March 2022

® Reviewing 49 Evidence
Sources from Sudan and
beyond

e Including Qualitative and
Quantitative Studies

e First systematic Scaling

COMPLETE SCALING READINESS STUDY OF

COMPLETE SCALING

d 9 0 d READINESS STUDY OF Z Natural Resource Governance Framework and ) |
Rea I n ess Dee p D Ive S.I.u y Natural Resource Governance Framework 8 Sustainable Natural Resources and Livelihood
and Sustainable Natural Resources and Programme in Sudan

Livelihood Programme in Sudan

on Natural Resource
Governance

¢ ] e . MEL
. Jurap ¢ Wicaroa  ogpelE

CGIAR
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What are the innovative components of the NRGF in Sudan?

NRGF is an innovative framework @ ecosystem based cluster or network approach,
introducing novelties to
governance in Sudan W participatory evaluation approach,
increasing effectiveness, 2%& ::flit;-ztsakeholder shortlisting process of investment
efficiency, inclusivity and '
SUSTainabiliTy Of NR use gg intra-state collaboration platform,
Our study has identify 23 =
STUISIESECIICEIRITRUEIRIEERNE £ | drought and flood monitoring system,

of NRGF

natural resource-based revenue generation and
reinvestment framework,

\@%

10 of these are innovations
introduced to Sudan NRG
NRGF combines approaches,
processes, pla’rforms, teams,
digital systems

%

detailed terms of references (knowledge) for
multi-stakeholder collaboration,

multi-disciplinary expert teams,

S

social and cultural responsible strategizing
process,

avan sub-national innovation platforms.
127
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How Ready and Used (Adopted and by Whom?) is NRGF?

® sub-natnonal immovation pl.. ® :=ocial and cultural respon .. ® mult-discplinary expertt.. ® imnfra-ztate collaboranon p..

NRGF has worked outside Sudan e e L8 vl
but needs to be validated in

SUdan. 8

Readiness levels of all the novel critical

components of NRGF is at the level of 6, :

implying that each of them shown to i (i *
influence the impact performance of

NRGFs across the world, but there is

no systematic evidence about their
performance in Sudan.

Neadiness Levesi of the Solutions

Use levels of most of the components are 3,
which implies that many stakeholders are
involved in their implementation and use
them. However, all the documented

users of the critical novel components
are part of the IFAD and government .

interventions.

=]

0 1 2 3 - 5 6 7 8 S
Uze Levels of the Solutions

natural resource govemance framework in Sudan has an Averaze Readiness level (vertical axis) of 6 and Average Use Leval (honizontal
ax1s) of 2.6. corresponding to the Averaze Scalins Readmess Score of 13.6
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What is the first step to address current bottleneck for the impact at scale potential of NRGF?

® sub-natnonal immovation pl.. ® :=ocial and cultural respon .. ® mult-discplinary expertt.. ® imnfra-ztate collaboranon p..

A mechanism for co-prioritization of high o douhtandfoodmonitori . @ famework formstwslrou . @ econsembasedchseror. @ pamicpstory svalustion
rei‘urn invesi‘meni‘ opi‘ions Wi'l'h broad 9 ® dstailed terms of references for multi-stakeholder collaboration ® nmult-stakeholder shortlisting of investment options
consultation with various stakeholders so

that public and private investment on NR 8

multi-stakeholder short listing investment

options can be considered a bottleneck for <@ S *
improving the impact at scale of the natural

resource governance framework in Sudan
A mechanism for co-prioritization of high

return investment options with broad

consultation with various stakeholders so
that public and private investment on NR

Neadiness Levesi of the Solutions

=]

0 1 2 3 - 5 6 7 8 S
Uze Levels of the Solutions

natural resource govemance framework in Sudan has an Averaze Readiness level (vertical axis) of 6 and Average Use Leval (honizontal
ax1s) of 2.6. corresponding to the Averaze Scalins Readmess Score of 13.6
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What are the innovative components of the SNRLP in Sudan?

SNRLP advances the organizational and institutional innovation agenda of the
NRGF and connects it with broader sectoral and socio-cultural systems

e SNRLP has 6 other innovations that e ecosystem based cluster or network approach
were not systematically targeted by e multi-stakeholder investment options shortlisting practices
the NRGF. One of the six is a
strategy, two are plans, two of
them are arrangements an d one of e scaling strategy for community based natural resource management and busine:
them are a set of practices practices
it is important to ensure the e integrated natural resource governance and land-use management plans
engagement of non-governmental
actors and representatives of
international community engaging e natural resource conflict resolution arrangements
in supporting Sudan including

international development _
community an d the Sudanese e good village youth and young professionals' engagement practices

e intra-state collaboration platform

® (Co-management arrangements for open access comimon areas

e natural resource-based livelihood investment plans
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How Ready and Used (Adopted and by Whom?) Is NRGF?

NRGF has worked outside Sudan  ome e e 8 pihmeseis 8 st
but needs to be validated in

SUdan 8

e Readiness levels of all the novel critical
components of NRGF is at the level of 6,
implying that each of them shown to
influence the impact performance of
NRGFs across the world, but there is
no systematic evidence about their

performance in Sudan.
Use levels of most of the components are 3,

which implies that many stakeholders are :
involved in their implementation and use
them. However, all the documented

users of the critical novel components o : 2 4 { 6 q 8 9
are part of the IFAD and government ' ;

w Sustainable Natural Resources And Livelthood Programme in Sudan has an Average Readiness level (vertical
axis) of 6 and Average Use Level (horizontal axis) of 3, corresponding to the Average Scaling Readiness
Score of 18

® Y X @

Readineas Leves! of the Solutions

ra

Usze Levels of the Solutions
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What is the first step to address current bottleneck for the impact at scale potential of SNRGF?

A mechanism for co-prioritization of high
return investment options with broad

consultation with various stakeholders so
that public and private investment on NR

multi-stakeholder short listing investment
options can be considered a bottleneck for
improving the impact at scale of the natural
resource governance framework in Sudan
NRM conflict resolution arrangements are
more studied and used

formally institutionalize the investment
prioritization process together with private

sector, civil society, diaspora and other
investment stakeholders and establish an
international forum on natural resource
governance in Sudan

@ natural resource govemnan ..
¢  Co-management arangem .
® =cosvitam basad clustsr or network approach

Readiness Leveal of the Solutions

@ nastural resource conflictr..
@ scaling strategy for comm. .

@ intra-state collaboration pl..
® =ood village vouth and yo..
® nmult-stakeholder shortlisting of investment options

o K C &

® imtegrated natural resourc..
® natural resource based Bv..

- 5 6
Uze Levels of the Solutions

Sustainable Natural Resources And Livelithood Programme in Sudan has an Average Readiness level (vertical
axis) of 6 and Average Use Level (horizontal axis) of 3, corresponding to the Average Scaling Readiness

Score of 18




SKIM o o

Strengthening Knowledge Man gmet‘~0 0%

or Greater Development Effectiv e /.
inthe Near Ea tNrthAf rrrrr . OO
Central Asia and Europe 'Y

What did the Complete Scaling Readiness Study recommends?

Establishing a formally
document the systematic knowledge institutionalize the
processes of NRGF management investment

and SNRLP and architecture and prioritization
enable organizational incentivizing process together with
and management partnerships between rivate sector, civil

S Sudanese government, Priv N
researchers to society, diaspora and

local universities and )
other investment

rigorously analyze research units with
these documents so international leaders of stakeholders and

It is critical to

that the |mpac’r the NRM governance can establish an

NRGF and SNRLP can be important international forum on
be sustained and complementary natural resource
improved in Sudan inferventions. governance in Sudan.

continuously
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Why Scaling Readiness?

Need for Packaging (Bundling)
Technologies with Organizational

Initiative Influence Zone

Initiative Control Zone

“Innovation Packages”
combining technologies with
market, policy, capacity
building and other

complementary innovations

The minimum of the
innovation package
determines what to work on

Innovation 4
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=
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=
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=
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READINESS
SCALING READINESS
Innovation 3

l
"Novarioy packa6E
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USE



25

INNOVATION (MANAGEMENT)
SCIENCE

Publishing the learning
Scientific, Technical, Non-technica

5 Papers (2 upcoming)
Book Chapters
Complete Scaling

eadiness Assessment
Innovation Package

eports

O Innovation Profiles
Blogs
Newsletters
/ Presentations

150 + Social Media Posts
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ABSTRACT

Scaling of ianovatons Is a key equirement for addresing socital challenges i sctors such as health,agiculure, and the envronmen. Resarch for development
(RAD)prograns projecsand e nterventions sruggle to make pariculr nvations g0 0 e, Curent f scaling are often
and multidi pelspecuves. needed. There i plexil d pe

innovation, and tools and d 1 d king in R4D that aim to scal This paper aims
0 bridge that gap by developing the key mntep(s and measures of Scaling Readiness. Scaling Readiness Is an approach that encourages critical reflection on how
ready innovations are for scaling and what appropriate actions could accelerate or enhance scaling. Scaling Readiness provides action-oriented support for (1)
characterizing the innovation and innovation system; (2) diagnosing the current readiness and use of innovations as a proxy for their readiness to scale; (3)
developing strategy to overcome bottlenecks for scaling; (4) facilitating and negotiating multistakeholder innovation and scaling processes; and (5) navigating and
‘monitoring the implementation process to allow for adaptive management. Scaling Readiness has the potential to support evidence-based scaling strategy design,
implementation and monitoring, and - if applied across multiple interventions - can be used to manage a portfolio of innovation and scaling investments.
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Abstract: The i pment and social impact evid is divided about
the use of machine-centered appmaches in carrying out systematic reviews and maps. While some

argue that machi such as machine learning, artificial intelligence,
text mining, automated semantic analysis, and translation bots are superior to human-centered ones,
others claim the opposite. We argue that a hybrid approach combining machine and human-centered

e elements can have higher effectiveness, efficiency, and societal relevance than either approach can

y achieve alone. We present how combining lexical databases with dictionaries from crowdsourced liter-
Citation: Sartas, M.; Cummings, 5.
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e A e ature, using full texts instead of titles, abstracts, and keywords. Using metadata sets can si
Human Machine Hybrid Approach  IMPTOvVe the current pracices of systematic reviews and maps. Since the use of machine-centered
for Systematic Reviews and Mapsin 3PP in forestry and forestry-related reviews and maps are rare, the gains in effectiveness,
International Devclopment and Socal _€fficiency, and relevance can be very high for the evidence base in forestry. We also argue that the
Impact Sectors. Foests 2021, 12,1027, benefits from our hybrid approach will increase in time as digital literacy and better ontologies

https://doi.org/10.3390/£12081027 improve globally.
Academic Editors: Keywords: societal relevance; text mining; artificial intelli-
Gillian Petrokofsky and gence; metadata

Sini Savilaakso




