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ABSTRACT

KEYWORD

Purpose: With the application of Zero Energy Building (ZEB) certification to multi-family housing from 2025, =Y EfLE

Building-Integrated Photovoltaics (BIPV) has emerged as a feasible on-site renewable energy technology for

D z=eH
H=HE

multi-family housing, which accounts for approximately 78.3% of Korea’s housing stock. However, domestic HZo|Lz|AZS
BIPV-related regulations and standards remain dispersed across multiple ministries and institutional domains,
without an integrated framework for multi-family housing application. This study aims to examine the current  Building-Integrated Photovoltaics (BIPV)

status and limitations of domestic BIPV regulations and standards from the perspective of multi-family housing
application. Method: A literature-based regulatory analysis was conducted across five regulatory axes and five

Multi-Family Housing
Regulatory Review
Zero Energy Building

evaluation dimensions using a five-level qualitative coding scheme. Subsequently, a three-typology diagnostic

framework—overlap, gap, and conflict—was applied to identify structural deficiencies in the current regulatory A CCEPTANCE INFO
system. Result: No regulation received a rating of “sufficient” in multi-family housing suitability, and the  Received Jun. 2, 2026

integration dimension was likewise deficient. Among the ten diagnostic items derived within the scope of this  Final revision received Jun. 20, 2026

study, gaps were the largest category (6 of 10 items), followed by conflicts (3 items) and overlap (1 item),

Accepted Jun. 25, 2026

suggesting that gap-type deficiencies were relatively more prevalent within the analytical scope of this study. Four
critical tasks were identified: the legal definition and classification of BIPV, system-level design criteria, life-cycle

integration, and envelope-integrated fire and operational safety standards.
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Table 1. Comparison of BIPV-related policies of MOTIE and MOLIT

Category MOTIE MOLIT

BIPV Industrial
Ecosystem Activation
Plan [3]

Representative
Policy

Zero Energy Building
Certification System [1]

Policy type Industry-oriented Regulation-oriented

BIPV products and Building energy

Direct target .
B industry performance

Policy Subsidies, R&D, and Certification mandate and
instruments KS certification revision | energy self-sufficiency rate

One of the means for
achieving energy self
-sufficiency

Role of BIPV Direct policy target

General building Multi-family housing is

oriented; limited included as an application
consideration of multi - | target, but BIPV-specific

family housing criteria are absent

Consideration
of multi-family
housing
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Table 2. Definitions and judgment
qualitative coding scheme

criteria for the five-level

Rating Label Definition and Judgment Criteria

The evaluation dimension is explicitly specified in
laws, standards, or certification systems, and the
scope of application, procedures, responsible
actors, or performance requirements are also
provided.

eee | Sufficient

The evaluation dimension is explicitly specified in
the regulatory document, but some elements such
as the scope of application, procedures,
responsible actors, or detailed requirements require
supplementation. The key judgment criterion is
that explicit provisions exist, although partial
supplementation is needed.

oo Adequate

The evaluation dimension is not explicitly
specified, but is only indirectly addressed or
limited to a specific stage or partial area, such as

. Limited | product, design, construction, or operation. The
key judgment criterion is that no explicit
provision exists, and the content is indirect or
stage-specific.

Only fragmentary provisions, test items,

VAN Partial | recommendations, or reference-level content
related to the evaluation dimension are identified.
No provision, standard, procedure, or application

X Absent | requirement directly addressing the evaluation
dimension is identified.
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Table 3. Five-axisXfive-dimension —matrix analysis results for
domestic BIPV regulations and standards

Mand-
R t R tati Inte- | Life
e%al;l?sory regulzxet?:zsf)lll' st;:dald Scope | atory tieon [y clee
nature g J
. BIPV Industrial
Policy and .
deployment Ecosystem Activation | ee ° ° ° oo
p Plan [3]
Building ZEB Certification
o00 o00 o (X ] o0
energy System [1]
Product KS C 8577 .o .o o A A
standard [20]
Electrical Korea
se:fe ca Electrotechnical Code | eee | eee A . X
v (KEC) [21]
Public and | LH Guidelines [22]/
private Building PV Safety oo . (1) . o
guidelines Assessment [23]

Note: Five-level qualitative coding: eee Sufficient/ee Adequate/e Limited/
A\ Partial/x Absent. The ratings are qualitative judgments based on the
explicitness of provisions, scope of application, procedural requirements,
and consideration of multi-family housing specificity; they do not represent
statistical scores.

MFH=Multi-Family Housing.
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Table 4. Diagnostic items and typological classification of domestic
BIPV regulations and standards derived in this study

. .. Related regulations L.
No. Diagnostic items Type or standards Priority
BIPV Industrial
Overlap between MOTIE’s Ecos;stl::in a
1 BIPV mc’iustrlal poh.c Y a.nd O Activation Plan/ |Medium
MOLIT’s ZEB policy in . .
renewable energy deployment ZEB Certification
gy depioy System
p | ceniicanon %1 ¢ | ZEB Certification |Medium
building-level performance System
criteria (ZEB) Y
Absence of system-level
3 design criteria for BIPV in G All five axes High
multi-family housing
Conflict between the KEC
and building-envelope S
KEC/Buil
4 regulations regarding BIPV C c u% ding Medium
. . regulations
classification and
responsibility
Absence of integrated
5 hfe-c?/cle criteria a}cross G All five axes High
design, construction,
supervision, and operation
Absence of fire and KEC/Building fire | .
6 | operational safety criteria for G safety standards High
envelope-integrated BIPV v
Insufficient criteria for
maintenance and replacement LH Guidelines/ .
M
7 of BIPV envelope G KS C 8577 edium
components
flict i fi
e T
8 e Ay P C | ZEB Certification | Low
guidelines and mandatory Svstem
ZEB certification i
Insufficient performance
9 verification me.thods for G KS C 8577 Medium
colored and semi-transparent
BIPV modules
Gap in the legal definition
10 and clas§1ﬁ4cat10n of .BIPV as G All five axes High
a building material or
electrical equipment

Note: The frequencies in this table represent the distribution of the ten
diagnostic items derived in this study, not the statistical occurrence
rates of all domestic BIPV regulations and standards.

O=Overlap; C=Conflict; G=Gap; H=High; M=Medium; L=Low.
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Table A. Judgment rationale for the 25 cells in the five-axis*five-dimension matrix

Regulatory Evaluation
axis dimension

Rating

Judgment rationale

Scope

The BIPV Industrial Ecosystem Activation Plan [3] comprehensively addresses four strategic areas: the BIPV
recognition system, market creation, technology development, and design promotion. However, it mainly
targets general buildings and does not provide criteria specific to multi-family housing. Since it covers the
overall BIPV industry without classification by building type, it was rated as Adequate.

Mandatory
nature

As a policy document, the plan has no direct legal enforceability. The implementation schedule for
20222026 functions mainly as a policy recommendation, and no direct mandatory provisions are specified.
However, because it includes tasks linked to other regulatory axes, such as mandatory KS certification, it
was rated as Limited.

Policy and
deployment | Integration

The plan does not include an integrated governance structure between the architectural and electrical domains.
Although BIM-based integrated design is mentioned under the strategy for promoting BIPV application from

the design stage, no inter-ministerial or interdisciplinary integration mechanism is provided. Therefore, it was

rated as Limited.

Life cycle

The plan focuses on market formation and technology advancement and covers the product-side life cycle
from R&D to mass production and demonstration. However, it does not cover the operation and maintenance
stages of buildings. Since its coverage is limited to the industrial life cycle, it was rated as Limited.

MFH
suitability

The plan mentions links to LH and SH pilot and demonstration projects for multi-family housing. However,
it does not provide multi-family housing-specific design criteria or provisions reflecting structural
characteristics. Although applicability to multi-family housing is mentioned, it is not specialized; therefore, it
was rated as Adequate.

Scope

The ZEB Certification System covers public and private buildings broadly and has been expanded to include
private multi-family housing with 30 or more units from 2025. Since its building-level scope of application
is clear, it was rated as Sufficient.

Mandatory
nature

The ZEB Certification System is a legally enforceable certification system based on the Green Buildings
Construction Support Act. For mandatory application targets, securing the required ZEB grade is necessary at
the permitting stage. Since its legal enforceability is clear, it was rated as Sufficient.

Int ti
Building Hicgration

The system focuses on building energy performance assessment. The architectural integration requirements and
electrical safety requirements of BIPV itself are delegated to other systems, such as KS C 8577 and the
KEC. Due to the lack of an integrated approach across relevant domains, it was rated as Limited.

energy

Life cycle

The system covers energy performance evaluation and certification mainly at the design stage. However, it
does not provide a performance verification system for BIPV across construction, supervision, operation, and
maintenance stages. Since its coverage is centered on the design stage, it was rated as Adequate.

MFH
suitability

The ZEB Certification System is the only system among the five regulatory axes that explicitly includes
multi-family housing as an application target. However, it does not include provisions reflecting the structural
characteristics of multi-family housing, such as balcony and envelope integration, sectional ownership, or
distributed generation across multiple households. Therefore, although inclusion as an application target is
acknowledged, the lack of specialization led to an Adequate rating.

Scope

KS C 8577 [20] comprehensively specifies performance evaluation requirements for BIPV modules. The 2022
revision expanded the scope to include exterior walls and increased the possibility of applying various
materials. However, because the standard is limited to individual modules and does not cover system-level
requirements, it was rated as Adequate.

Mandatory
Product nature
standard

KS C 8577 is applied at the product certification stage. The MOTIE BIPV Industrial Ecosystem Activation
Plan [3] promotes the mandatory use of KS-certified products in renewable energy deployment support
programs. However, there remains a practical bypass route in which BIPV can be installed using products
certified under the general PV standard, KS C 8561. Therefore, it was rated as Adequate.

Integration

The standard reflects the dual nature of BIPV at the module level by addressing both electrical performance
items and structural and safety performance items. However, architectural-electrical integration at the system
level remains insufficient. Since integration is limited to the module level, it was rated as Limited.

Life cycle

The standard is limited to the module manufacturing and certification stages. It does not provide a
performance verification system for post-installation construction, operation, or maintenance stages. Since it
only covers the product certification stage, it was rated as Partial.
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Table A. Judgment rationale for the 25 cells in the five-axisxfive-dimension matrix (continued)

Regulatory
axis

Evaluation
dimension

Rating

Judgment rationale

Product
standard

MFH
suitability

The standard does not include provisions specific to multi-family housing. The MOTIE BIPV Industrial
Ecosystem Activation Plan [3] identifies limitations such as restrictions on module materials, installation
locations, and the recognition range for changes in size and color. Since the standard does not cover special
requirements arising from envelope-integrated BIPV application in multi-family housing, it was rated as
Partial.

Electrical
safety

Scope

The Korea Electrotechnical Code (KEC), based on the Electricity Business Act, applies to all electrical
installations. Photovoltaic power generation systems are also subject to this code. Since the scope of
application is universal and clearly defined, it was rated as Sufficient.

Mandatory
nature

The KEC is a legally enforceable regulation that applies mandatorily to all electrical installations. Compliance
is secured through pre-use inspections and periodic inspections. Since its mandatory nature is clear, it was
rated as Sufficient.

Integration

The KEC does not address integration with the building envelope. The LH Land and Housing Research
Institute [4] notes that Korea does not have a separate electrical safety document that fully reflects BIPV
characteristics in a manner comparable to NEC Article 690 in the United States. Due to insufficient
electrical-architectural integration, it was rated as Partial.

Life cycle

The KEC mainly addresses installation, construction, and inspection stages. However, response systems for
safety incidents during operation, such as fire or arc faults, remain insufficient. Procedures for maintaining
envelope-integrated BIPV are also absent. Therefore, it was rated as Limited.

MFH
suitability

The KEC does not include provisions specific to BIPV or multi-family housing. It does not separately
regulate the characteristics of power-generating equipment integrated into the building envelope, such as arc
faults, distributed generation across multiple households, or emergency shutdown. Based on the diagnosis of
the LH Land and Housing Research Institute [4], it was conservatively rated as Absent.

Public and
private
guidelines

Scope

The LH Technical Guidelines for Building-Attached Photovoltaic Systems on Multi-Family Housing Facades
[22] are limited to photovoltaic systems on multi-family housing walls, while the Building PV Safety
Assessment of the Korea Product Safety Association addresses the safety of BIPV and BAPV applications in
buildings. Since these systems focus on specific domains, such as multi-family housing or building-applied
PV, they were rated as Adequate [23].

Mandatory
nature

The LH guidelines are used as reference criteria in public housing projects but do not have legal
enforceability. The Building PV Safety Assessment is a voluntary private certification program and is not
mandatory. Since these instruments function mainly at the recommendation or voluntary level, they were
rated as Limited.

Integration

The Building PV Safety Assessment evaluates six areas in an integrated manner: architectural design safety,
major equipment safety, structural disaster prevention safety, electrical safety, construction safety, and
maintenance safety. Among the five regulatory axes examined in this study, this axis shows the highest level
of integration. However, due to the limitations of voluntary private certification, it was rated as Adequate.

Life cycle

The LH guidelines focus mainly on the design and construction stages, while the Building PV Safety
Assessment includes construction and maintenance stages. However, procedures for monitoring and repair
during operation remain insufficient. Since only part of the life cycle is covered, it was rated as Limited.

MFH
suitability

The LH guidelines explicitly address multi-family housing. However, they mainly focus on BAPV
applications and do not fully cover envelope-integrated BIPV systems. Therefore, although the multi-family
housing target is acknowledged, the scope is limited to BAPV-oriented applications, leading to an Adequate
rating.

Note: MFH=Multi-Family Housing. The judgment rationales in this appendix are qualitative judgments based on primary sources, including the LH
Land and Housing Research Institute [4], the MOTIE BIPV Industrial Ecosystem Activation Plan [3], KS C 8577:2022 [20], the KEC [21], the LH
Guidelines [22], and the Building PV Safety Assessment of the Korea Product Safety Association [23]. They are not subject to statistical testing.
Inter-rater reliability testing for these ratings remains a task for future research.

68 KIEAE Journal, Vol. 26, No. 4, Aug. 2026



	공동주택 BIPV 적용을 위한 국내 제도·기준의 정합성 진단
	ABSTRACT
	1. 서론
	2. 이론적 배경 및 분석 틀
	3. 국내 BIPV 제도·기준 분석
	4. 결론
	References


