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National System for Science, Technology and Innovation
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Peru’s National
Technology Roadmap
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Ideation

Peru applies
the learning
experience of

Korea.

K-Innovation Program

Capacity Bd.
Peru-Korea
experts
collaborate to
build TRM.

Iél
Goal

Peru develops
national

innovation
programs.
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Background

Implementation

Engaging local experts
Technology Roadmap: Stage 1 Year2




Background Methodology

Timelines

2022.06~009. 2022.10~11. 2023.03~08. 2023.09~10. 2024.07~08. 2024.09~12.
Team Forecasting Delphi Analysis Delphi 2 I-Programs
Peru-Korea Peru experts Peru’'s TRM Peru-Korea experts Second round - Peru-Korea
experts formeda  developed six tech. committee developed the Delphi. Consensus experts
team: Theories,  forecasting reports. conducted the (draft) national tech. developed the
Cas dies Delphi survey. roadmap. innovation
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Background

Key Figures

+4 +270

Workshops Industry Leaders Experts

4
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Background

YEAR 1. (2022)
Technology Forecasting

CONSEJO NAGIONAL DE CIENGIA,
| M tecnoLOGiA EINNOVACION TECNOLAGICA
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Background

Tech. Forecasting Process (2022)

. Discover opportunities and
STEEP Analysis threats

Define major trends and

Trend/Issues

issues

S : |dentify the best/worst

CEnarios scenarios

T Identify and prioritize

strategic products/services

Vision Set the vision and goals



STEEP Analysis

Identify drivers 1 Rank the drivers

Social S1: Demographics
S2: capacity ...

Techological T1: Clean material
T2: Industry 4.0,
Biotech, T3: R&D....

Assess
Economical E1: Foreign investment .
E2: Labor cost... Impact x

uncertainty |

Environmental | En1: Climate change
En2: Friendly
materials...

Political P1: Insitutional
instability
P2: Gov incentive

- Gov incenti @' CONCYTEC
P3: IP, right & patentsu. uuuuuuuuuuuuuuuuuuuuuuuuuuuuuu




Background Methodology

Trend/Issues

Key axes of Uncertainty

High uncertainty, High impact

+ Identify Trends/lIssues

Find common trends or issues

T8. Mining without water
T10.Reprocessing mining
waste

T5. Cleaner production
T6. Energy efficiency

Innovation
in
extraction
process




Background

Strategies

Strategies

Opportunities / Threats

Key Technologies

Adopt Industry 4.0 technologies, .
integrate supply chain.

Improved efficiency, quality, flexibility /
significant investment needed,
potential threat of new foreign
competitors.

Textile & Apparel Manufacturing
& Digital Design

Implement flexible labor laws, .
promote formality

Increased productivity and benefits
and protection to workers/ possible
abuse of flexibility

Textile and Apparel
manufacturing

Research, manage and adapt new | °
technology

Early adoption of new technologies/
obsolete technology compared to
foreign competitors.

Formalization, investment in .
technology, training programs,
access to credit, reduced logistics
costs

Increased access to finance, better
working conditions/ resistance from
informals and potential threat of
foreign workforce.

Textile Materials

Align study plans to industry .
needs, increase internships,
coordinate academia-industry

Prepared workforce for tech adoption/
interinstitutional coordination needed

Logistics

manufacturing &
Logistics

CONSEJD NACIONAL DE CIENCIA,
\ M cecnolosia £ iNnovACIGN TECNOLGGICA
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Background

Vision Statement

Scenario Writing A (Best)

Scenario Description

Scenario Title

Key axes of uncertainty

to 2030

to 2040

to 2050

Peru emerging as a textile and
apparel superpower in 2050

Flexible labor laws

Initial labor regulation reforms

Expanded flexibility and
formalization

Optimal flexibility achieved

Investment promotion

Emergence of startups

Significant investment growth.

Widespread adoption of new
technologies

Abundance of human resources

Increased training programs

Highly skilled workforce

Optimized innovation
ecosystem

Complete new tech and materials
expertise

Pilot projects

Advancement in materials and
digitization

Global leadership in materials
and exports

CONCYTEC

COMSEJD MACIONAL DE CIEMCIA,

TECNOLOGIA E INNDOVACION TECNOLOGICA
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Background

YEAR 2. (2023)
Delphi Survey

CONSEJO NAGIONAL DE CIENGIA,
| M tecnoLOGiA EINNOVACION TECNOLAGICA
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Background

Delphi Survey Process (2023)

Theories and Practices of a conducting Delphi
survey

Workshop

Composition of the Peru TRM committees;
Collect experts to participate in the Delphi survey
TRM Committee

—0

—e  Conducting online Delphi survey

M—- Analysis of the Delphi survey result

Analysis CONQXTEC




Background Methodology

Workshop (exercise)

Strategic Identify key

Step 2 Performance Define dimensions;
P Target Set goals by years
Step 3 Technology List solutions to
P Solutions reach targets
Identify technical

Step 4 Assess capability capability & policy
measures
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Background

TRM Committee

o CONCYTEC
oL commemmemn e
o= & gE (¥
Qo - =l S
Agribusiness Forestry Mining & Textile & Advanced Creative
66 24 Materials Apparel Manufacturing Industry
47 47 47 39

\ COMBEJD NAGIONAL DE CIENCIA,
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Background Methodology

Survey

v/ 270 Peruvian experts
v 2023.7.10~ 8.15. v Online (google form)

G A B,

Investment
Priority

Technology Technology Policy
Assessment Readiness Measures

* Economic » Leading economy * Infrastructure * Domestic R&D
importance « Time of « Manpower * Intl. R&D
realization: L. * Investment - Licensing
frastructure economy & Peru . Cooperation . Trai
| tment . CONCYTEC
nvestmen - Deregulation SN0 wactomaL ot oewols,



Background

Confident in R&D

Mining (exp. Clean production)
Textile (all)
Agri > Food Processing

Strategic partners

US/EU: Mining and Materials,
Creative industry, Agribusiness
E.Asia: Adv. Manufacturing,
Textile & Apparel

F

IN

d

ings

Underrated industries

Advanced Manufacturing
Creative Industry
Textile/Food Manufacturing

Infrastructure: Mining and
materials, Forestry,
Agribusiness

HR: Creative industry,

R&D Investment: Textile and



Delphi Survey
Textile

Capability assessment
Leading countries
Technology readiness
Acquisition methods
Policy measures




Capability

Assessment
as of 2023

 Specialists of textile and
apparel assess the
capability higher than non-
specialists.

« Economic importance

- HRin R&D

* R&D infrastructure

* R&D investment

* The differences are
consistent with statistical
nificance at a=.05.

Average

Apparel Manufacturing

. Non-specialists - Specialists

Digital Design

Logistics

Eco HR Infra  Invest

Textile Manufacturing

Eco HR Infra  Invest

Textile Materials

Eco HR Infra  Invest

Eco HR Infra  Invest

Eco HR Infra  Invest



Leading economy » Specialists in textile and apparel acknowledge China,

as of 2023 Japan, and Korea are leading the field.
N =270
" Non-specialists I Specialists
Apparel - . - Textile Textile
. Digital Design Logistics . .
200 Manufacturing 200 200 200 Manufacturing 200 Materials
150 150 150 150 150

-
o
o

100 100 100 100

Responses

9)}
o

50 - 50 50 50

o

0 0

US/EU C/M/K Others US/EU CM/K Others US/EU C/MJ/K Others US/EU C/J/K Others

US/EU CM/K Others
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Technology
Readiness

» Technology readiness in
textile and apparel has
an over 10-year gap
compared to the
leading economy.

Responses

125+

100

N =270

36

Leading Country

Peru

~2022

~2027 ~2032 ~2038 2039~

CONSEJO NAGIONAL DE CIENGIA,
| M tecnoLOGiA EINNOVACION TECNOLAGICA
\



Read i n eSS by I Textile Materials . Digital Design

 Textile Manufacturing B Apparel Manufacturing

Technologies Sl

« Apparel Manufacturing, 300
digital design, logistics, textile
manufacturing and textile &
materials are likely to be ready ~ 3°%
In Peru from 2032. 2

100

JJJ




Readiness and Capability by Technologies

Technology

Textile Materials
Textile Manufacturing

Apparel
Manufacturing

Digital Design

’Logistics

TRL

TRL 3-4
TRL 4-5

TRL 3-4

TRL 3-4
TRL 3-4

% %k %k

* %k %k

% %k

* %k

* %k

* %k

* %

* %

Capability

* %k

* %k

* %k

* %k

* %k

* %k

* %k

* %k

Economic Manpower Infra- R&D
Importance | Capability structure Investment
* %k %k %k %k %k % %k

B

Timeline

Mid-term

Short-term

Mid-term

Mid-term
Mid-term
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Responses by technologies & readiness

TRL4-5 TRL3-4

l l Eygtnm;rlast, Launch B @
| ~2022 | ~2027 | ~2032 | ~2038 | 2039~ | Total |Egesss — | =
, , 39 61 77 60 37 274 Svstom/Subsvstem TRL 8
Textile Materials o, 22% 28% 22% 14%  100%  Deveeemen | —
Textile 34 68 74 63 35 274 TRL7
Manufacturing 12% 25% 27% 23% 13% 100% Demonstration .
Apparel 41 60 80 61 32 274 — |
Manufacturing 15% 22% 29% 22% 12% 100% Technology
Disital Desian 36 63 83 58 34 274
? E 13% 23% 30% 21% 12%  100%  pesearcntoprove |1
30 65 83 54 42 274 ronsio My =
Logistics —
11% 24% 30% 20% 15% 100% |
Basic Technology

Research ;/j'




Responses_ by * Score (weighted mean) = sum(# of responses * values
technologies & (1~5)) / N

o = o kXX (53 > ¥% (=2 ) > * (¢
Capablllty (>= 3.0, Max 2) (>=2.5) (<2.5)
N = 275 ___Economic__ | HR__| lInfrastructure | _Investment _
, , 3.37 2.99 2.78 2.67
Textile Materials s s s s
, _ 3.45 3.17 2.83 2.71
Textile Manufacturing .5 s s s
_ 3.38 3.22 2.91 2.72
Apparel Manufacturing .5 s s s
o , 3.29 3.07 2.80 2.70
Digital Design s s s s
_ 3.30 3.08 2.82 2.66
Logistics . x . x .x .




e Strong perception on achieving technologies with domestic R

Acq u iSiti On & D: Appa_rel !Vlanufac.turing, Logistics qnd Textile Matgrial

Technologies in the mid term and Textile Manufacturing

by Readiness technologies in the short term.

» Digital Design requires international collaboration in the mid
term.

~ Domestic R&D - International Collaboration - Licensing = Outsourcing

Textile Textile
Manufacturing Materials

Apparel

Manufacturing Digital Design Logistics
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Technology Readiness




PO I | Cy I Textile material " | Digital design
| Textile manufacturing B Apparel manufacturing

Measures oot
Infrastructure 147 129 117
* Investing In Investment 127 112 130 -
Infrastructure and
investment expanSion Manpower 111 102 127

are the two most urgent

requests for all key Cooperation o1 110 109 -

technologies.

o Manpower shows Deregulation 1616 35
significant level of 0 200 400 600
eadiness. Responses



Technology
Acquisition

» Technology
acquisition through
Domestic R & D and
International
Collaboration
Investing are the two
most urgent requests for

%II key technologies.

Domestic
R&D

International
Collaboration

Licensing

Outsourcing

I Textile Materials

Digital Design

 Textile Manufacturing B Apparel Manufacturing

Logistics

133

109

111

92 104

27 (23| 32

7

33

20

200

Responses

400

600

N T
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Technology Roadmap Textile & Apparel

Textile Materials

Textile
Manufacturing

Apparel
Manufacturing

Digital Design

Logistics

Goal by 2035

90% of manufacturers
include new
technologies

80% of manufacturers
adopt new
technologies

80% of manufacturers
adopt advanced
technology

80% of manufacturers
adopt digital design
tools

75% of manufacturers
use sophisticated
systems.

Short (~2026)

DomesticR & D

DomesticR & D

DomesticR & D

DomesticR&D

DomesticR&D /
International
Collaboration

Mid (~2030)

DomesticR & D

DomesticR & D

DomesticR & D

International
Collaboration

DomesticR & D

Long (~2035)

DomesticR & D

DomesticR & D

DomesticR & D

DomesticR&D

DomesticR&D /
International
Collaboration



Background Methodology

What to do next (2024)

In-depth

analysis

« Text-mining ®
» Patent analysis

Evaluation

® « Run TRM sub-committee
meetings
 Align top-down and
bottom-up analysis

Identify detailed
technologies

. Specify technical targets .
Pecty | Implementation

o « Secure budgets for
action plans
« Plan and launch
innovation programs
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