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[Abstract]

This study proposes a novel automation system that integrates Optical Character Recognition (OCR)
and Retrieval-Augmented Generation (RAG) technologies to enhance the efficiency of the ESG
(Environmental, Social, and Governance) document review process. The proposed system improves text
recognition accuracy by applying an ensemble model-based image preprocessing algorithm and hybrid
information extraction models in the OCR process. Additionally, the RAG pipeline optimizes information
retrieval and answer generation reliability through the implementation of layout analysis algorithms,
re-ranking algorithms, and ensemble retrievers. The system's performance was evaluated using certificate
images from online portals and corporate internal regulations obtained from various sources, such as the
company’s websites. The results demonstrated an accuracy of 93.8% for certification reviews and 92.2%
for company regulations reviews, indicating that the proposed system effectively supports human

evaluators in the ESG assessment process.
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I. Introduction
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II. Theoretical Background

T8Y TS YahHE ESG H7t =S ECR 7Y
o o 4FS AL 7 o2 okdstel o B7P|
Aol Algsh= 2ol Hastch 22U ESG B71s $igt

ol2{er wAlofl= et At 1*(Optical Character
Recognition, OCR) 7|&x 7AM Z7F AMX(Retrieval-
Augmented Generation, RAG) 7|42 &85t ‘A2HE
AFssl 7t 22 sfiEAlo] & 4 Qi

2 oM e suY Hol &L= ESG H7F 239
712 e MREE Absete] el Aestal, OCR
% RAG 7|z tigh A38 A5 AT E A} ot

1. ESG Assessment

1.1 ESG Assessment Model

ESG %7} 2ojat 7|Q9] vjRiRA 2jA39} A&7}
LS Rcks}y] o)) wotel maoz 7)Qlo] A A
2XI9 SUANF, 25 3371 Ho2RE 238 foleg

JlWto.2 BSG W7} 53¢ AHgdte 2g BHoz ik
ESG #7F @9e A &4, A, AE 371K 2
UHd, 9oy Bk g 229 55} 7|EF BSG 33

U L AR 52 nefelel AL 7 9o Fe
b g SEE ohew 2

A, 83 R o Al 1 e
282 54 5 71ge

JJejel 44 Aelg Qo Belskn olex

Pt HE2 AF A, KA Aol 52 Blstol,

1919] %0 ol 49} ASIA A oY £FS metsl 7
2 BE2 dr) upAoR, AN|TE BRoIAL: 7
oA ARG HBFA B, 223G AV 5

N

°<
U



Development of an Automated ESG Document Review System using Ensemble-Based OCR and RAG Technologies 27

o
2
N
1A
o
m
ol
o
=
o
o
12
i
o,
of.
i)
=
x0,
rr
a)
=)
il

1.2 Benefits of Automated Document Review
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2. Technology Overview

2.1 OCR (Optical Character Recognition)
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2.2 RAG (Retrieval-Augmented Generation)
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III. The Proposed Scheme

1. Limitations of Existing Technologies
1.1 Limitations of OCR Technologies
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1.2 Limitations of RAG Systems
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2. Improvement and Optimization Methods

2.1 Proposed method for OCR Technologies
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2.2 Proposed method for RAG Systems
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IV. Experiments and Results

1. Experimental Design

1.1 Selection of ESG Indicators
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Table 1. ESG Indicators and Supporting Documents
ESG Indicators Documents
ISO14001 retention period
ISO50001 retention period
ISO9001 retention period Certificate
IS045001 retention period
IS037001 retention period
Family-friendly certificate Possession Status
Anti-Discrimination regulation
Workplace harassment regulation Corporate
Statutory allowance regulation Internal
Violation reporting regulation Regulation
Whistleblower protection regulation
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1.2. Data Collection Method
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Table 2. Scale and Composition of Collected Data

Document Count

Certificate (ISO, Family-Friendly) 161
Corporate internal regulation 258
Total 419

2. Experimental Results
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2.1 Reviewing Certification documents
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Fig. 3. Process of Reviewing Certification documents
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# oo =
image_path = "

(company_name_ck, name_include num, max certification,
max_certification_count, best ocr name, best_ocr_result,
final start_date, final end_date) = determine_result(image path, company name)
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2.2 Reviewing Company Regulations
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file path = "7

cleaned docs = preprocess_pdf_fn(file_path)
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Fig. 6. Result of Reviewing Company Regulations

3. Analysis of Results
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3.1 Analysis of Certificate Review Results
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Table 3. OCR Accuracy for Data Extraction (n=49)

Cert. Type Data Fields Accuracy (%)
Company name 97.0 %
ISO Cert. Certificate name 100 %
(n41=33) Initial issue date 939 %
Expiration date 97.0 %
Family- Corr.u.)any name 938 %
Friendly Cert. C(Ier.tlflr?ate name 100 %
(n2=16) Initial issue date 100 %
Expiration date 100 %
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Fig. 7. Example of ISO Certificates with Inaccurately
Recognized Initial Certification Date
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3.2 Analysis of Certificate Review Results
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Table 4. Detailed Regulations List

No Detailed Regulations

1 Anti-Discrimination

2 Workplace harassment prevention
3 Statutory allowance payment
4

5

Violation reporting
Whistleblower protection
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Table 5. Accuracy of RAG system (n=77)

Detailed Regulations Accuracy (%)
Anti-Discrimination 948 %
Workplace harassment prevention 948 %
Statutory allowance payment 935 %
Violation reporting 932 %
Whistleblower protection 922 %

B 59] to|HE #Alst A} LLM 399 H+ %
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Table 6. False Positive and False Negative Counts

Detailed Regulations FP FN
Anti-Discrimination 1 3
Workplace harassment prevention 3 1
Statutory allowance payment 0 5
Violation reporting 4 1
Whistleblower protection 5 1
Total 13 11

Table 7. Distribution of False Negative Errors

Error Source Count Ratio(%)
Retrieval Error 1 9.1%
LLM Generation Error 10 90.9%
Total 11 100 %
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V. Conclusions
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