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However, most research on NGPVs has focused on their material advancements,

with little attention to their context-specific applications, socioeconomic compatibility, and
local manufacturing potential Non-stationary
Applications

Research Objectives

Applications Vehicle-integrated Portable solar kit

1. What are the prospective applications of NGPV technologies in Indonesia, considering current and future
Bendable Perovskite-Silicon

Tandem

Potential cell type Lightweight OSC

energy needs?

Surpassing PCE limitation,
Flexibility

Flexibility and potentially
lower module cost

2. Which NGPV architecture best suits these identified applications in Indonesia, considering both technical Advantage over silicon PV

properties, cost-competitiveness, and environmental safety?

Challenges Scalability, stability to an PCE, expensive flexible
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3. How promising are the pairs of application and NGPV architecture for widespread adoption in Indonesia? eveniesserexten encapstiation
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Methodology

Results: Pathway to Mass Adoption

A. Perceiving prospective applications and the suitable NGPV architecture

1. Scan all potential markets, then filter and merge application sectors.
2. ldentify problem (substitution- and integration-type) and opportunities

3. Assess task-technology fit, matching NGPV architectures properties with task characteristics

' Long term

B. Evaluating the potential for mass adoption and devising a pathway to mass adoption

Not prospective applications

Create a pathway to mass adoption based on the Disruptive Innovation theory, ‘ Shade-
. . C e e . . intolerant > Rural: urgent but NGPV is not ready
with the following prioritisation criteria: Medium term agrivoltaics yet, clustered village favors mini-grid

Large scale > Mid-market building: limited
applications using competitive advantage over silicon

PST v
reservoir, enerqgy- > BIPV: difficult transparency and
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.3 economical yield
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C. Evaluating Indonesian manufacturing capability of the potentially widely used NGPV Vehicle POWErP ? > Wearables and indoor PV: strong
integrated PV Shade-tolerant competition from battery

and Portable PV agrivoltaics > Space PV: far-fetched for Indonesia

* Less hurdle in the module development * Smaller-scale

» C(lear advantage over silicon PV » Aligned with the trajectory of government

Evaluation across four influential aspects:
* Business environment based on World Bank B-Ready and domestic political developments

* Production factors in terms of productive knowledge and material access

Results: Manufacturing Capability
) (

« Demand alignment in terms of market size, consumer acceptance and regulations

* Environmental management in terms of hazardous material in the production process and end-of-life

~

*Moderate productive knowledge: the lack
of high-complexity industry like electronic
manufacturing. Strength in basic metal for
the balance-of system.

Partial material availability for PST:

Locally available lead, non-precious

electrode, TCO/CTL raw metals, and glass.
Import needed for the advanced organic
compounds, Si ingot, flexible encapsulant )

/'Moderate B-Ready pillars and topics
scores, compared to ASEAN countries

*Domestic political developments indicate
risks of unfair competition, reduced
incentives, legal uncertainty, with
weakened consumer buying power and
investor confidence
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Results: Applications and Architectures
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International collaboration and
governmental supports

Continuous improvement in NGPV
devices and manufacturing process

Upgrade Indonesia’s industrial base toward higher-complexity
NGPV materials industries

Establish consistent, coordinated policies, such as phased LCR
targets, preferential contracts, financial incentives, and international
collaboration, to build competitiveness.

Reallocate subsidies from fossil fuels to renewables, while

enhancing storage, grid, and flexibility,

Expand international collaboration with leading institutions in
NGPV.
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