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[Abstract]

This study aims to compare sustainability reports of energy companies by organizational type, identifying discursive structures
and strategic communication characteristics. By combining text mining with qualitative analysis based on large language models
(LLMs), the tone, specificity, and framing strategies are extracted from environmental, sustainability and governance (ESG)
narratives. The findings indicate that public enterprises emphasize normative language to secure moral legitimacy by aligning with
societal norms and values, whereas private firms employ strategic expressions to pursue pragmatic legitimacy by meeting the
expectations of key stakeholders. Differences were observed in the frequency of ESG keyword usage, contextual linkages, and
linguistic strategies, to avoid greenwashing across organizational types. Interpreting sustainability reports as discursive artifacts that
construct organizational identity and secure social legitimacy, this study provides practical implications for developing future ESG

communication strategies.
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Table 1. Summary of the data corpus to be analyzed

Organization g S ESG Grade Evaluation

Type Year
£ PUb“.C Korea Gas Corporation A 2024

nterprise

Publlg Korea District Heating At 2024
Enterprise Corp.

Publl(; Korea Electric Power B 2024
Enterprise Corp.

Publlg KEPCO Pllant Serwce & A 2024
Enterprise Engineering

Publlg KEPCO Englngerlng & A 2024
Enterprise Construction

Private SK Innovation A+ 2024
Enterprise

Private S-OIL A 2024
Enterprise

Private Samsung SDI A+ 2024
Enterprise

Private POSCO Future M A+ 2024
Enterprise

anatg Hanwha Solutions B+ 2024
Enterprise
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Table 2. Results of TF analysis of public enterprises

Keyword Frequency Keyword Frequency
Management 43 Board of Directors 23
Energy 38 Safety 23
System 36 Environment 22
Social 31 Core 21
Operate 31 Committee 20
Evaluation 30 System 19
Technology 29 Foundation 19
Strategy 28 Policy 18
Enhancement 27 Ethics 18
Sustainability 26 Stakeholder 17
Issue 26 Response 17
Administration 26 Performance 17
Region 25 Propulsion 17
Customer 24 Education 16
Enlargement 24 Possible 16

E3 APIYTF 24 At
Table 3. Results of TF analysis of private enterprises

Keyword Frequency Keyword Frequency
Strategy 42 Responsibility 20
Society 37 Eco—Friendliness 20
Management 34 Execution 19
Analysis 31 Stakeholder 19
Operation 30 Issue 19
Environment 27 Improvement 18
Sustainability 25 Realization 17
Expansion 25 System 17
Focus 24 Response 16
Foundation 23 Enterprise 16
Administration 23 Cooperation 15
Framework 23 Possible 15
Risk 23 Technology 15
Committee 22 Global 15
Board of Directors 21 Education 14
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Table 4. Results of TF-IDF analysis of public enterprises

Rank Keyword TF-IDF | Rank Keyword TF-IDF
1 Issue 4.337245| 16 Ethic 1.549751
2 Energy 2.497201 | 17 Core 1.542826
3 Side 2.203129| 18 Propulsion | 1.509435
4 Policy 2.123578 | 19 Plan 1.504109
5 Department | 2.004007 | 20 Evaluation | 1.468075
6 Company 1.91028 21 Enterprise | 1.459879
7 Environment | 1.893425 | 22 Enlargement | 1.459803
8 Derivation | 1.836821 23 | Transparency | 1.440712
9 Possible | 1.834919 | 24 Heating 1.438342
10 Design 1.700802 | 25 Reduction | 1.434575
1 Reflection | 1.663521 | 26 Culture 1.426441
12 | Maintenance | 1.636874 | 27 Process 1.423981
13 Operate 1.589348 | 28 Execution 1.415089
14 Target 1.576912 | 29 Education | 1.408403
15 Strategy 1.569811 30 Technology | 1.406079

E 5. AP TF-IDF 24 Z3}
Table 5. Results of TF-IDF analysis of private enterprises

Rank Keyword TF-IDF | Rank Keyword TF-IDF
1 Issue 4.182535| 16 Battery 1.689883
2 Society 2.338509 | 17 Customer 1.678448
3 Possible |2.315749| 18 Analyze 1.654326
4 Cooperation | 2.226991 19 Result 1.612182
5 | Sublect 15474051 | 20 | Improvement |1.609808

Matter
6 Carbon 2.001106 | 21 Transparency | 1.588704
7 Environment | 1.991566 | 22 Culture 1.521188
8 Company |1.988992| 23 Reflection 1.520767
9 Solution | 1.885041| 24 Standard 1.500963
10 Enterprise | 1.869442 | 25 Employee 1.495505
11 Region | 1.785252 | 26 Frieigﬁ;ess 1.489889
12 Sifzfoer 1.763204| 27 | Establish |1.488912
13 Committee | 1.757109 | 28 Safety 1.48015
14 | Department | 1.747286 | 29 | Responsibility | 1.473419
15 Prevention |1.742515| 30 Execution 1.466684
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Table 6. LDA topic modeling results for public enterprise 3} ol @A a7l Wl ESGE ojw A HEFslkela gl
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Corpus fopiC name Top 10 Keywords 25 E3) Al=d AGAS A5k 9lom AP Asy
Institutionalized | Management, Safety, System, Vs 284S TR A s ESG MRS <o
Public Safet Operation, Customer, 2oz Talslal gk
Enterprise Mana er)r/1ent Sustainability, Education, - = AR
¢ Culture, Administration, Possible
Public Compliance with Egg[iﬁ}igﬂfn?%in;ﬁgﬁ Rgg:gn, ET7. AP X &7 sHAAE A Q| LDA EZI D EIZ 20}
Enterprise $8t102?| E;elfgv Ethics, Responsibility, Trust, Table 7. LDA t.oplc.r.nodellng results for private enterprise
ransition FOlCY | Gitizens sustainability reports
Institution, Operation, Board of Suggested
Public Institutionalized | Directors, Committee, Corpus topic name e 0 IR
Enterprise Safety Enhancement, Transparency, Instituti lized Issue, Evaluation, Committee,
Management | Ethics, System, Assurance, Private nsti g '?“ta 1260 | Board of Directors, System,
Evaluation Enterprise Mans Znyuent Reflection, Risk, Management,
Institutionalized Issue, Evaluation, Critical 9 Critical, Operation
Public Safety Reflection, Core Derivation, Environment, Management,
Enterprise System, Customer, Industry, ) Environment / | Strategy, Risk
Management : Private Al e :
Region Enterprise Management / | Eco—Friendliness, Expansion,
Environment & Environment, Energy, e Strategy Product, Carbon, Responsibility,
) Technology, Expansion, Core
Public Technology— . L . - .
Enterprise Centered Business, Efficiency, Neutrality, Society, Strategy, Region,
Management Carbon, Eco-Friendliness, Private Society / Strategy | Possible, Sustainability,
Administration Enterprise / Region Operation, Management, Core,
. Institutionalized | Management, Administration, Key, Eco—Friendliness
Public ) ) -
Enterprise Safety Environment, Ethics, Core, ) Strategy, Operation,
P Management | Design, Safety, Risk, System o Eanrr?nnlwent & Technology, Environment,
Compliance with Energy, Technology, E tnvatg eéer?t%r%%y Establishment, Execution,
Public Natignal Ener Management, Sustainability, nterprise Management External, Core, Monitoring,
Enterprise - ay Aspect, Core, Region, Possible, 9 Management
Transition Policy - -
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) Technology, Reduction, Private . y Operation, Employee, Region,
Environment & Envi ) Coexistence & )
. nvironment, Carbon, Enterprise o Evaluation, Customer, Human
Public Technology- Contribution X :
: Greenhouse Gas, Energy, Rights, Culture, Main
Enterprise Centered ; .
Management, Operation, Management, Possible,
Management b -
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