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Abstract This study examines the development trajectory, strategic positioning, and financial 
performance of the Nanyang Explosion-Proof Electrical Research Institute, one of China's oldest and 
most technically advanced national-level institutions in the explosion-proof electrical sector. The 
primary research objective is to identify the organisational and strategic mechanisms that enable this 
state-owned research institution to sustain competitive advantages amid simultaneous pressures of 
international competition, digital transformation, and industrial upgrading. A mixed-method research 
design was adopted, integrating qualitative case analysis with quantitative financial modelling of 
projected performance over 2026–2030. Qualitative data were collected through semi-structured 
interviews with five senior representatives—including the Chief Financial Officer, Director of the 
Research Institute, an R&D Project Leader, the Director of Technology, and the Marketing Manager—
conducted between January and March 2025. Interview guides were developed based on established 
strategic management frameworks, and thematic analysis was applied to identify recurring patterns 
across transcripts. Quantitative data were drawn from the institute's audited annual reports (2022–
2024) and internal financial forecasts, with validity assessed through cross- 
verification across multiple data sources and member-checking with key informants. The findings 
reveal that the institute's competitive durability is anchored in three interrelated factors: deep 
technological capabilities accumulated over seven decades, an authoritative role in national and 
international standard-setting, and an adaptive matrix organisational structure that facilitates cross-
functional collaboration. Financial projections indicate a compound annual growth rate (CAGR) of 
approximately 17.9% in total revenue from 2026 to 2030, driven by intelligent explosion-proof product 
lines that achieve a Net Present Value (NPV) of approximately 22.13 million yuan, an Internal Rate of 
Return (IRR) of 19.4%, a Return on Investment (ROI) consistently exceeding 18%, and a discounted 
payback period of approximately 3.1 years. However, the study also identifies structural limitations 
including insufficient depth of international market penetration, a relative scarcity of interdisciplinary 
talent at the intersection of artificial intelligence and industrial safety engineering, and the persistence 
of evaluatively loaded language in certain corporate communications that is inconsistent with neutral 
academic discourse. Strategic recommendations address each of these limitations. 
Keywords: Nanyang Explosion-Proof Electrical Research Institute; strategic management; marketing 
strategy; financial forecasting; NPV; IRR; ROI; explosion-proof technology 

1. INTRODUCTION
As a core institutional member of the 

Explosion-Proof Motor Branch of the China 
Electrical Industry Association, the Nanyang 
Explosion-Proof Electrical Research Institute 
occupies a distinguished position among 
China's national-level research bodies in the 
explosion-proof electrical field. The institute's 
history extends to the 1950s, when it developed 
the first domestically produced explosion-
proof motor conforming to international 
standards—an achievement that filled a critical 
gap in China's industrial safety infrastructure. 

Over more than seven decades, it has evolved 
from a single-product research unit into a 
comprehensive high-tech organisation 
integrating scientific research and 
development, engineering design, mass 
production, testing certification, standard 
formulation, and industry-wide technical 
services. 

According to the institute's 2024 annual 
report, operating revenue reached 4.074 billion 
yuan, representing a 5.6% year-on-year 
increase. R&D expenditure constituted more 
than 20% of total revenue—substantially above 
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the industry average of 4–6%—and the institute 
holds 201 valid patents, including 65 invention 
patents (Xu & Wang, 2023). Its products are 
deployed in safety-critical applications 
managed by major state-owned enterprises 
including China National Petroleum 
Corporation (CNPC), Sinopec, and China 
Energy Investment Corporation. 

Despite this domestic leadership, the 
institute faces competitive pressures from two 
distinct directions. International electrical 
equipment manufacturers such as ABB, 
Siemens, and Rockwell Automation continue to 
dominate China's high-end market through 
established brand equity, global research 
networks, and advanced intelligent solutions, 
while domestic private enterprises leverage 
regional industrial clusters and cost-
competitive manufacturing to compete in mid-
to-low-end segments (Porter, 1985). The 
simultaneous convergence of regulatory 
tightening, digital transformation, and green 
transition imperatives further complicates the 
institute's strategic environment. 

This study examines the core factors that 
have enabled the institute to maintain 
technological leadership and market relevance 
across seven decades of industrial 
transformation. The research investigates how 
the institute balances its dual identity as a 
national technology standard-setter and a 
commercially competitive enterprise, and what 
its experience offers as transferable insights for 
other Chinese high-tech manufacturers facing 
similar pressures. The study is structured 
around four analytical dimensions: (1) market 
environment and competitive positioning using 
PESTEL, SWOT, and Porter’s Five Forces 
frameworks; (2) marketing strategy 
formulation and execution through STP and 4P 
analysis; (3) organisational management and 
operational planning assessment; and (4) 
financial performance evaluation using NPV, 
IRR, ROI, and payback period metrics. 

2.MATERIALS AND METHODS
This study employs a mixed-method 

research design that integrates qualitative case 
analysis with quantitative financial modelling, 
consistent with established practice in strategic 
management and organisational research (Yin, 
2018). The combination of methods enables 
triangulation across data types, strengthens the 
validity of findings, and provides both 
contextual depth and numerical rigour. 

2.1 Qualitative Data Collection and 
Analysis 

Semi-structured in-depth interviews were 
conducted with five senior representatives at 
Nanyang Explosion-Proof Electrical Research 
Institute between January and March 2025. 
Participants were selected through purposive 
sampling to ensure coverage of key functional 
areas relevant to the research objectives: (1) 
Wang Chongyang, Chief Financial Officer and 
Head of Investment Department; (2) Wang Jun, 
Director of the Research Institute; (3) Liu 
Shang, R&D Project Leader; (4) Zhang Ming, 
Director of Technology; and (5) Li Hua, 
Marketing Manager. Selection criteria 
prioritised roles directly involved in strategic 
decision-making, financial planning, and 
operational management. 

Interview guides were developed based 
on four thematic domains derived from the 
research objectives: (a) investment structure 
and performance evaluation systems; (b) 
capital allocation strategies and future growth 
priorities; (c) R&D funding efficiency and 
commercialisation outcomes; and (d) financial 
sustainability and risk management 
approaches. Each guide comprised eight to 
twelve open-ended questions with probing 
prompts to encourage elaboration on specific 
mechanisms. 

Interviews were conducted in Mandarin 
Chinese, audio-recorded with participant 
consent, and subsequently transcribed 
verbatim. Transcripts were translated into 
English by the researcher and verified by an 
independent bilingual reviewer. Thematic 
analysis was applied following the six-phase 
procedure described by Braun and Clarke 
(2006): data familiarisation, initial code 
generation, theme search, theme review, theme 
definition, and report production. Member-
checking was conducted by returning summary 
findings to each participant for verification, 
enhancing the credibility and internal validity 
of qualitative findings. Case study 
documentation—including annual reports, 
engineering project records, and standard-
setting activities—was analysed as 
supplementary evidence. 

2.2 Quantitative Data Collection and 
Financial Modelling 

Quantitative analysis drew upon two 
primary sources: (1) audited financial 
statements from the institute's annual reports 
for fiscal years 2022, 2023, and 2024; and (2) 
internal financial forecast documents for 2026–
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2030, verified against independently reported 
industry benchmarks. A financial forecasting 
model was constructed projecting revenue, 
cost, operating cash flow, and balance sheet 
positions across the five-year period. 

Revenue growth assumptions were 
derived from three inputs: the institute's 
historical CAGR of approximately 5.6% over 
2022–2024, global market growth projections 
of approximately 5.2% CAGR through 2028 
(MarketsandMarkets, 2025), and a planned 
product mix shift toward intelligent systems. 
Explosion-proof motor revenue growth was 
modelled at 12–15% annually, reflecting both 
volume expansion (from 8,700 to 15,600 units) 
and price premiums associated with intelligent 
product features. Operating cost ratios were 
held constant at historical averages unless 
interview evidence indicated planned 
efficiency gains. The discount rate for NPV and 
discounted payback period calculations was set 
at 8%, representing the institute’s estimated 
weighted average cost of capital (WACC) 
based on prevailing benchmark lending rates 
and an equity risk premium consistent with 
Chinese manufacturing sector norms. 

Investment performance was evaluated 
using four complementary metrics. Net Present 
Value (NPV) was calculated as NPV = −C₀ + 
Σ[Cₜ / (1 + r)ᵗ ], where C₀ is the initial 
investment, Cₜ is net cash inflow in period t, r 
is the discount rate (8%), and n is the project 
life. IRR was determined iteratively as the rate 
that yields NPV = 0. ROI was computed as (Net 
Profit / Cost of Investment) × 100%. Reliability 
of quantitative findings was assessed through 
sensitivity analysis examining the impact of 
±20% variation in key assumptions on NPV and 
IRR outcomes. Strategic analysis used 
PESTEL, SWOT, and Porter's (1985) Five 
Forces frameworks applied to interview data, 
annual reports, and industry reports. 

3.RESULTS AND DISCUSSION
3.1 Market Environment and 

Competitive Positioning 
The global explosion-proof electrical 

market surpassed US$87 billion in 2025 and is 
projected to maintain a CAGR of 
approximately 5.2% through 2028 
(MarketsandMarkets, 2025). In China, 
regulatory reinforcement through the revised 
Work Safety Law, the Dual Carbon strategy, 
and the Industrial Internet + Work Safety action 
plan has generated sustained demand across 

petroleum, chemical, coal, natural gas, 
pharmaceutical, and emerging new energy 
sectors. The domestic market has maintained 
annual growth above 6%, supported by large-
scale equipment replacement and intelligent 
transformation programmes (China Electrical 
Industry Association, 2025). 

PESTEL analysis reveals that mandatory 
certification requirements for explosion-proof 
equipment in high-risk industries create 
reliable market conditions, while Belt and Road 
Initiative investments provide overseas 
expansion opportunities. Economically, raw 
material price volatility—particularly for 
copper, aluminium, and rare earths—
introduces cost uncertainty requiring sustained 
supply chain management (Ross et al., 2022). 
Technologically, the convergence of Industry 
4.0, IoT, and artificial intelligence is driving a 
fundamental shift from passive explosion 
protection to active intelligent monitoring and 
predictive maintenance (Porter & Heppelmann, 
2014). 

SWOT analysis identifies the institute’s 
most significant strengths as its accumulated 
technical expertise in explosion-proof 
structural design, its nationally authoritative 
role in standard-setting and certification, and 
the structural advantages of its matrix 
organisational model. These strengths align 
with the resource-based view of competitive 
advantage (Barney, 1991), which holds that 
durable competitive positions are grounded in 
rare, inimitable, and non-substitutable internal 
resources. The institute’s seven decades of 
proprietary knowledge accumulation, 
combined with its position as rule-maker for 
national and international certification 
standards, represents precisely this type of 
resource. Identified weaknesses include 
relatively slower market responsiveness 
compared to private competitors, a shortfall in 
interdisciplinary talent at the intersection of 
artificial intelligence and industrial 
engineering, and an underdeveloped 
international brand profile. 

Porter’s (1985) Five Forces analysis 
indicates that competitive rivalry is intense in 
price-sensitive mid-to-low-end segments but 
moderated in the institute’s core target 
segments by its differentiated positioning in 
high-complexity, custom-engineered solutions. 
The threat of new entrants remains low given 
substantial technical barriers associated with 
national and international certification 
requirements and the extended timelines 
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required to build safety-critical credibility with 
industrial clients. Buyer bargaining power is 
moderate to strong among large state-owned 
enterprise clients, though partially mitigated by 
the institute's provision of integrated system 
solutions and lifecycle services that create 
switching costs. 

STP analysis reveals that the institute 
targets petroleum and petrochemicals, coal 
mining, chemical and pharmaceutical 
manufacturing, and emerging new energy 
applications based on their stringent safety 
requirements and premium willingness to pay. 
Its positioning as a technology leader and 
customised solution provider (Kotler & Keller, 
2016) effectively creates differentiation 
barriers against both domestic private 
enterprises competing on price and 
international conglomerates competing on 
brand legacy. 

3.2 Marketing Strategy (4P Analysis) 
The 4P framework analysis reveals a 

coherent transition in marketing strategy from 
a product-centric to a solution-centric model. 
In product strategy, the institute has shifted 
from manufacturing traditional explosion-
proof motors to developing intelligent systems 
featuring real-time status monitoring, fault 
prediction, and remote control capabilities—a 
trajectory consistent with Porter and 
Heppelmann’s (2014) observation that smart, 
connected products are fundamentally 
transforming competitive dynamics in 
manufacturing. Value-based pricing is applied 
in high-end segments while competitive pricing 
is employed for standardised products, 
reflecting a disciplined segmentation approach 
that preserves margin in differentiated markets 
while maintaining volume in commodity-like 
segments. A three-dimensional distribution 
network integrating regional offices, digital 
platforms, and strategic partnerships with 
system integrators and engineering contractors 
provides broad coverage while enabling early 
specification influence in project design 
phases. Promotional strategy emphasises 
technical credibility through industry 
exhibition participation, white paper 
publication, and expert seminar hosting—
consistent with B2B marketing best practice in 
high-complexity industrial markets (Kotler & 
Keller, 2016). 

3.3 Organisational Management and 
Operational Performance 

The institute employs a hybrid 
functional-matrix organisational structure in 

which specialised departments maintain 
functional expertise while cross-departmental 
project teams are assembled dynamically for 
major research initiatives and complex client 
orders. This design reflects Mintzberg’s (1980) 
professional bureaucracy model, adapted to 
accommodate the project-based nature of 
technical innovation and customised 
manufacturing. Interview evidence suggests 
that the matrix structure is most effective in 
reducing time-to-resolution for complex 
technical challenges spanning multiple 
engineering disciplines, though interviewees 
acknowledged that coordination costs and role 
ambiguity in dual-reporting arrangements 
represent ongoing management challenges. 

Operationally, the institute has 
implemented Manufacturing Execution 
Systems (MES) and Enterprise Resource 
Planning (ERP) platforms enabling real-time 
production monitoring and end-to-end quality 
traceability. Statistical Process Control (SPC) 
methods at key production stages and 
mandatory compliance with ISO 9001 and 
domestic explosion-proof standards (GB3836 
series) ensure consistent product quality. 
Supply chain management employs multi-
source procurement strategies, Vendor 
Managed Inventory (VMI) arrangements, and 
Early Supplier Involvement (ESI) in product 
design—practices consistent with lean 
operations principles (Porter & Heppelmann, 
2014). Corporate culture is operationalised 
through formal mechanisms including a 
Technology Innovation Fund and annual 
recognition programmes, consistent with 
Schein’s (2010) model of culture reinforcement 
through explicit artefacts and formal incentive 
structures. 

3.4 Financial Performance and 
Investment Evaluation 

Financial projections for 2026–2030 are 
based on revenue growth assumptions derived 
from the institute's historical CAGR of 5.6%, 
global market growth projections of 5.2% 
CAGR (MarketsandMarkets, 2025), and a 
planned product mix shift toward higher-value 
intelligent systems. Total revenue is projected 
to grow from 234 million yuan in 2026 to 452 
million yuan in 2030, representing a five-year 
CAGR of approximately 17.9%. Explosion-
proof motor unit volume is projected to 
increase from 8,700 to 15,600 units, with 
average selling prices rising as intelligent 
features command market premiums. The 
operating cost ratio is assumed to remain stable 
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at approximately 68–70% of revenue, with 
gross margin improvement driven by product 
mix enrichment. 

For the Intelligent Explosion-Proof 
System Project—with an initial investment of 
50 million yuan—NPV is calculated at 
approximately 22.13 million yuan at a discount 
rate of 8%, confirming shareholder value 
creation (Brealey et al., 2020). The IRR of 
19.4% substantially exceeds the 8% cost of 
capital, providing a safety margin of 11.4 
percentage points. By comparison, the 
Traditional Explosion-Proof Equipment 
Project—with an initial investment of 30 
million yuan—yields an NPV of approximately 
15.8 million yuan, indicating that the 
intelligent systems initiative generates 
approximately 40% more value per unit of 
capital invested. 

ROI analysis indicates that intelligent 
explosion-proof products have consistently 
achieved returns exceeding 18% annually, 
compared to 8–11% for traditional product 
lines. The Overseas Certification Programme 
achieves the highest five-year cumulative ROI 
at approximately 140%, reflecting the high 
leverage effect of certification investments in 
unlocking international market access. All 
evaluated project categories recover initial 
investments within approximately three years. 
The Intelligent Explosion-Proof Systems 
project achieves a nominal payback period of 
2.69 years and a discounted payback period of 
approximately 3.1 years—well below the 
institute’s maximum acceptable threshold of 
five years and significantly shorter than the 
industry average of 4–5 years for comparable 
technology-intensive manufacturing 
investments (Brealey et al., 2020). 

Cash flow projections indicate that net 
operating cash flow will grow steadily from 58 
million yuan (2026) to 75.3 million yuan 
(2030), with an operating cash flow margin 
remaining above 16% throughout the forecast 
period. The projected decline in the debt-to-
asset ratio from 19.5% to 15.0% reflects the 
institute’s conservative financial policy and 
strong self-funding capability. Total assets are 
projected to increase from 323 million yuan to 
531.5 million yuan, achieving a CAGR of 
approximately 10.5%. 

Interview findings contextualise these 
quantitative results. CFO Wang Chongyang 
noted that the institute has adopted Risk-
Adjusted Return on Capital (RAROC) as a 
complementary evaluation metric to capture the 

strategic value of long-cycle investments in 
international standard-setting and digital 
platform development that may not register 
favourably in conventional NPV calculations. 
Director Wang Jun characterised the capital 
allocation approach as balancing stable, cash-
generative traditional businesses against 
higher-risk investments in digital 
transformation and renewable energy 
applications. R&D Project Leader Liu Shang 
reported that requiring NPV and IRR analysis 
before project initiation had reduced incidences 
of technically ambitious but commercially 
unviable development investments. CFO Zhao 
Fang recommended incorporating stress testing 
to assess resilience under scenarios of ±20% 
raw material price fluctuation or 10% adverse 
exchange rate movement. 

These findings align with broader 
evidence that technology-intensive firms 
engaging in systematic R&D achieve 
persistently higher profit margins and return on 
equity compared to less innovative 
counterparts (Damodaran, 2012). The 
institute’s high R&D intensity—exceeding 
20% of revenue—represents a structural 
commitment to this innovation pathway, 
though it also creates short-term cash flow 
pressures that require careful management of 
working capital and capital expenditure timing. 

3.5 Challenges and Limitations 
Several structural limitations were 

identified. First, the institute’s international 
brand presence remains limited relative to its 
technical standing, with overseas market 
revenue representing only 11% of total revenue 
in 2025. This gap between technical capability 
and international commercial traction reflects 
the challenges of building brand credibility in 
foreign markets characterised by entrenched 
incumbent suppliers and complex certification 
environments (ATEX, IECEx, UL). Second, 
the interdisciplinary talent pipeline at the 
intersection of artificial intelligence, edge 
computing, and industrial safety engineering is 
insufficient to support the pace of intelligent 
product development envisioned in the growth 
strategy. Third, certain corporate 
communications employ evaluatively loaded 
language inconsistent with neutral academic 
and professional reporting standards. Fourth, 
the financial projections rely on base-case 
assumptions without systematic sensitivity 
analysis, which limits the assessability of 
financial resilience under adverse conditions. 
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4.CONCLUSION
This study has examined the strategic 

positioning, marketing practices, 
organisational management, and financial 
performance of Nanyang Explosion-Proof 
Electrical Research Institute through a mixed-
method design combining semi-structured 
interviews with five senior representatives and 
quantitative financial modelling over 2026–
2030. 

The findings indicate that the institute’s 
sustained competitive advantage is primarily 
grounded in three interrelated factors: deep 
technological capabilities embedded in product 
design, materials science, and safety 
certification; a nationally authoritative role in 
standard-setting that confers both legitimacy 
and rule-making influence; and an adaptive 
matrix organisational structure that facilitates 
cross-functional innovation while maintaining 
operational discipline. These findings are 
broadly consistent with the resource-based 
view of competitive advantage (Barney, 1991). 

Financial analysis confirms the viability 
of the institute’s technology-driven growth 
strategy: the Intelligent Explosion-Proof 
Systems project achieves an NPV of 
approximately 22.13 million yuan at an 8% 
discount rate, an IRR of 19.4%, an annual ROI 
consistently exceeding 18%, and a discounted 
payback period of approximately 3.1 years—
results that collectively validate continued 
capital allocation toward intelligent systems 
and international market development. 

However, the analysis identifies areas 
requiring improvement. International market 
penetration remains shallow, interdisciplinary 
talent acquisition represents a structural 
bottleneck, and financial projections would 
benefit from systematic scenario analysis and 
stress testing. This study has limitations: the 
qualitative data derive from five purposively 
sampled participants, limiting generalisability; 
financial projections rely on management 
estimates; and the competitive analysis is based 
on publicly available information. Future 
research should expand the qualitative sample, 
incorporate longitudinal performance tracking, 
and develop comparative analyses of similar 
national research institutions in other countries. 

The institute’s experience offers 
transferable insights for other Chinese high-
tech manufacturers navigating the transition 
from traditional equipment manufacturing to 
intelligent, service-oriented business models. 

The strategic value of standard-setting 
participation, the importance of integrating 
market-based return metrics into R&D 
evaluation, and the financial discipline of 
maintaining low leverage while pursuing 
ambitious growth all represent practices with 
broad applicability across China’s advanced 
equipment manufacturing sector. 
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