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Comparison of Other Engineering BOKs with Proposed ASCE Draft 
CEBOK4 

 

Abstract 

The American Society of Civil Engineers (ASCE) is developing the fourth edition of its Civil 
Engineering Body of Knowledge (CEBOK4), which defines competencies expected for entry 
into professional practice. As part of this evolution, it is valuable to benchmark the draft 
CEBOK4 against established competency frameworks in related engineering and professional 
disciplines. This paper presents a structured comparative analysis of  CEBOK4 alongside the 
Professional Engineering Body of Knowledge (NSPE), the Software Engineering Body of 
Knowledge (SWEBOK), the Systems Engineering Body of Knowledge (SEBoK), the Industrial 
and Systems Engineering Body of Knowledge (ISEBoK), the Project Management Body of 
Knowledge (PMBOK), the Construction Competency Body of Knowledge (CCBOK), and the 
Energy Systems Engineering Competency Framework. 

Using a consistent domain-based coding process, each framework was evaluated across 
foundational technical, professional, lifecycle, and emerging competency areas. The results 
indicate substantial cross-disciplinary convergence in design, economics, project management, 
ethics, communication, teamwork, and lifelong learning. In its current draft format, the CEBOK4 
will distinguish itself through explicit outcomes in risk and uncertainty, resiliency and 
sustainability, and artificial intelligence and emerging technologies, as well as its structured use 
of Bloom’s taxonomy. At the same time, other frameworks provide stronger explicit emphasis on 
safety, licensure, operations and maintenance, quality management, human systems integration, 
and policy/regulation. The findings suggest that CEBOK4 will broadly align with professional 
expectations but may benefit from greater visibility for selected cross-disciplinary themes. 

 



 

 

Introduction 

The Civil Engineering Body of Knowledge (CEBOK) has evolved over three prior editions. 
BOK1 (2004) established foundational expectations for entry into professional practice. BOK2 
(2008) expanded learning outcomes and introduced structured achievement levels. BOK3 (2019) 
formalized Bloom’s taxonomy progression and expanded professional competencies. The 
proposed CEBOK4 will build upon this foundation by introducing explicit outcomes in Risk and 
Uncertainty, Resiliency, and AI and Emerging Technologies, while consolidating prior 
competencies. Because CEBOK4 will integrate and reorganize elements of BOK3, this analysis 
uses the draft CEBOK4 framework as representative of the current evolution of ASCE’s 
professional expectations. 

To assess how these changes position civil engineering within the broader professional 
landscape, it is useful to compare CEBOK4 with established competency frameworks in related 
disciplines. These frameworks provide valuable comparators that can highlight both strengths 
and gaps in ASCE’s approach. The purpose of this paper is to benchmark ASCE’s CEBOK4 
against seven other BOKs: 

• NSPE EBOK: Professional Engineering Body of Knowledge, cross-disciplinary with 
strong emphasis on licensure, ethics, and safety. 

• SWEBOK: IEEE Software Engineering Body of Knowledge, highly granular and 
technical. 

•  SEBoK: INCOSE Systems Engineering Body of Knowledge, lifecycle- and systems-
oriented. 

•  ISEBoK: Industrial & Systems Engineering Body of Knowledge, emphasizing human 
factors, logistics, and quality. 

•  PMBOK: PMI Project Management Body of Knowledge, globally recognized for project 
processes. 

•  CCBOK: Construction Competency/Management BOK, focusing on construction 
delivery, safety, contracts, and BIM. 

•  Energy Systems BOK: ASME/DOE and academic frameworks for energy systems 
engineering. 

Analysis 

Each BOK was compared to ASCE’s draft CEBOK4 outcomes through side-by-side mapping 
and narrative review. Table 1 illustrates a simple example (NSPE EBOK vs. ASCE BOK4). The 
appendices include full side-by-side tables for all BOKs. As expected, there is a strong overlap 
between the NSPE and the ASCE CEBOK. This type of analysis was repeated for each BOK 
considered and is presented in the next section. 



 

 

Table 1. Sample Comparison (NSPE - Proposed CEBOK4) 

NSPE EBOK Capability Closest ASCE CEBOK4 
Outcome(s) 

Observations 

Mathematics & Natural 
Sciences 

Mathematics; Natural 
Sciences 

Direct alignment; ASCE 
separates math and science. 

Risk, Reliability & 
Uncertainty 

Risk & Uncertainty ASCE explicit; NSPE 
implicit. 

Safety Professional 
Responsibilities, 
Resiliency 

NSPE explicit; ASCE 
diffuses safety. 

Licensure Professional Attitudes NSPE explicit; ASCE 
assumes. 

 

Table 2 extends beyond the illustrative comparison in Table 1 by systematically evaluating each 
Body of Knowledge (BOK) across a common set of domains derived from the proposed ASCE 
CEBOK4 outcomes. These domains include foundational technical competencies (e.g., 
mathematics, engineering fundamentals, design), professional competencies (e.g., ethics, 
communication, teamwork, lifelong learning), and emerging or cross-cutting areas (e.g., risk and 
uncertainty, resiliency/sustainability, operations and maintenance, safety and quality, and 
AI/emerging technologies). 

The comparison was conducted using a structured qualitative coding process. Each BOK was 
reviewed in detail, including its formal competency descriptions, domain structure, and stated 
objectives. For each domain listed in Table 2, the degree of emphasis within a given BOK was 
evaluated and assigned one of three qualitative values: 

✓ (Explicit / Central) (wt =2): The domain is clearly identified as a named knowledge 
area, competency category, or structural component of the BOK. It is treated as essential 
to professional preparation and typically includes defined subtopics or learning 
expectations. 

◐ (Embedded / Present) (wt =1): The domain is meaningfully addressed but is integrated 
within broader categories, implied within related competencies, or not framed as a 
distinct, standalone domain. Emphasis may be distributed rather than centralized. 

– (Not Emphasized) (wt =0): The domain is not substantively addressed within the This 
scale was selected to balance interpretive clarity with analytical restraint.  

The goal was not to rank disciplines or assign value judgments, but to identify patterns of 
emphasis and visibility across frameworks. Assignments were based on explicit textual evidence 
within each BOK rather than inferred intent. Where ambiguity existed, the more conservative 
classification was selected to avoid overstating emphasis. 



 

 

Figure 1 presents the resulting matrix as a heatmap to visually illustrate relative emphasis across 
domains. Lighter shading indicates explicit treatment, intermediate shading reflects embedded 
coverage, and darker shading indicates limited or absent emphasis. Figure 2 further aggregates 
the data by calculating the average emphasis across domains for each BOK, enabling a 
comparative visualization of overall thematic distribution. Again, these are qualitative. 

Together, Table 2 and the accompanying figures provide a structured synthesis of cross-
disciplinary patterns. While the scoring involves informed professional judgment, the transparent 
criteria and consistent scale ensure that the comparison remains systematic and reproducible. 

Synthesis Across BOKs 

To consolidate findings across the seven comparative frameworks, a master comparison matrix is 
presented in Table 2. Unlike Table 1, which illustrates a focused example (NSPE vs. ASCE 
CEBOK4), Table 2 applies a consistent evaluative framework across all Bodies of Knowledge 
(BOKs) using a common set of domains derived primarily from the proposed ASCE CEBOK4 
outcomes, supplemented by cross-disciplinary themes identified during the review. 

The domains listed in the left column represent a structured synthesis of technical, professional, 
and emerging competencies that appear recurrently across engineering competency frameworks. 
These include foundational technical domains (e.g., mathematics and science, engineering 
fundamentals, design), professional practice domains (e.g., ethics, communication, teamwork, 
lifelong learning), lifecycle and operational domains (e.g., project management, operations and 
maintenance, safety and quality), and contemporary cross-cutting areas (e.g., risk and 
uncertainty, resiliency and sustainability, AI and emerging technologies, societal and human 
factors). 

This structured coding approach was applied consistently across all frameworks. When 
ambiguity existed, the more conservative classification was selected to avoid overstating 
emphasis. The intent was not to rank disciplines or imply superiority, but rather to identify 
patterns of visibility, structural emphasis, and thematic concentration. 

Because the BOKs differ in scope and purpose (e.g., discipline-specific vs. cross-disciplinary; 
design-focused vs. management-focused; lifecycle-oriented vs. domain-specific), the comparison 
emphasizes relative visibility rather than depth of technical treatment. For example, a domain 
such as “Operations and Maintenance” may be central in lifecycle-oriented frameworks (e.g., 
SEBoK, Energy Systems BOK) but embedded within broader resiliency or sustainability 
outcomes in ASCE’s CEBOK4. 

The resulting matrix enables two primary forms of interpretation. First, it highlights areas of 
strong convergence across frameworks, including design, economics, project management, 
ethics, communication, and lifelong learning. Second, it reveals domains where emphasis varies, 



 

 

including safety, operations and maintenance, quality management, policy and regulation, and 
human systems integration. 

Figure 1 visually illustrates areas of convergence and divergence across frameworks.  

Lighter shading corresponds to higher emphasis (value = 2), while darker orange shading 
indicates limited or absent emphasis (value = 0). 

The clustering of lighter cells across design, economics, project management, ethics, 
communication, and lifelong learning highlights strong cross-disciplinary agreement. In contrast, 
variation is more evident in operations and maintenance, safety and quality, policy and 
governance, and human systems integration. 

 

Figure 1. Heatmap of relative emphasis across engineering Bodies of Knowledge (0 = not 
emphasized, 1 = embedded, 2 = explicit). 

Figure 2 aggregates domain-level scores to provide a thematic comparison between ASCE 
CEBOK4 and the average of the other frameworks. The figure shows that ASCE CEBOK4 
places a comparatively strong emphasis on risk and uncertainty, resilience and sustainability, AI 
and emerging technologies, and societal considerations. Conversely, other frameworks place 
greater emphasis on safety, quality, operations, and maintenance. The visualization reinforces the 
narrative findings by highlighting both alignment and distinctive emphasis patterns. 

Domain / Capability ASCE NSPE SWEBOK SEBoK ISEBoK PMBOK CCBOK Energy

Math & Science 2 2 1 1 1 0 1 2

Engineering Fundamentals 2 1 1 2 1 0 2 2

Design 2 2 2 2 2 1 2 2
Economics 2 2 2 2 2 2 2 2
Project Mgmt 2 2 2 2 2 2 2 2
Risk & Uncertainty 2 1 2 2 2 2 2 2
Resiliency / Sustainability 2 1 0 2 2 1 2 2
Operations & Maintenance 1 2 2 2 2 1 2 2
Ethics / Professionalism 2 2 2 2 2 2 2 2
Communication 2 2 1 2 2 2 2 2
Teamwork & Leadership 2 2 1 2 2 2 2 1
Lifelong Learning 2 2 2 2 2 2 1 2
AI / Emerging Tech 2 1 1 2 2 0 2 2
Safety & Quality 1 2 2 2 2 2 2 2
Societal / Human Factors 2 2 0 2 2 2 1 2



 

 

Table 2. Master BOK Comparison Matrix (Condensed) 

Domain / 
Capability 

ASCE 
CEBOK4 

NSPE 
EBOK 

SWEBOK SEBoK ISEBoK PMBOK CCBOK Energy BOK 

Math & 
Science 

✓ 
(explicit) 

✓ ◐ 
(computing) 

◐ (conceptual) ◐ (applied) – ◐ (methods) ✓ (thermal, 
energy) 

Engineering 
Fundamental
s 

✓ 
(mechanics
, materials) 

◐ 
(generic) 

◐ (software 
eng.) 

✓ (systems 
fundamentals) 

◐ (facilities, 
mfg) 

– ✓ 
(constructabilit
y) 

✓ (conversion, 
storage) 

Design ✓ ✓ ✓ ✓ ✓ ✓ 
(scope/integratio
n) 

✓ 
(constructabilit
y, BIM) 

✓ (renewables, 
grid) 

Economics ✓ 
(Bloom’s) 

✓ ✓ (software 
economics) 

✓ (affordability) ✓ (cost analysis) ✓ (cost mgmt) ✓ (estimating) ✓ (policy, markets) 

Project Mgmt ✓ ✓ ✓ (eng. 
mgmt) 

✓ (SE mgmt) ✓ (logistics) ✓ (all domains) ✓ 
(contracts/admi
n) 

✓ (asset mgmt) 

Risk & 
Uncertainty 

✓ (new 
outcome) 

◐ 
(capability
) 

✓ 
(testing/qualit
y) 

✓ (decision, risk) ✓ 
(quality/reliabilit
y) 

✓ (risk mgmt) ✓ (safety/risk) ✓ 
(safety/reliability) 

Resiliency / 
Sustainability 

✓ 
(explicit) 

◐ 
(societal 
impact) 

– ✓ (lifecycle, SoS) ✓ 
(sustainability) 

◐ (project 
factor) 

✓ 
(environmental
) 

✓ (renewables, 
climate) 

Operations & 
Maintenance 
(O&M) 

◐ 
(lifecycle 
implied) 

✓ ✓ 
(maintenance) 

✓ 
(deployment/use) 

✓ (supply 
chains) 

◐ 
(monitor/control
) 

✓ (construction 
O&M) 

✓ (central to 
energy) 



 

 

Ethics / 
Professionali
sm 

✓ (3 
outcomes) 

✓ 
(licensure, 
safety) 

✓ (practice) ✓ (standards) ✓ ✓ (professional 
responsibility) 

✓ ✓ (policy, 
stewardship) 

Communicati
on 

✓ ✓ ◐ ✓ (stakeholder) ✓ ✓ (comm mgmt) ✓ ✓ (stakeholders) 

Teamwork & 
Leadership 

✓ ✓ ◐ ✓ ✓ ✓ (resource 
mgmt) 

✓ ◐ 

Lifelong 
Learning 

✓ ✓ ✓ ✓ ✓ ✓ (development) ◐ ✓ 

AI / 
Emerging 
Tech 

✓ (new 
outcome) 

◐ 
(innovatio
n) 

◐ 
(methods/tool
s) 

✓ 
(modeling/simulati
on) 

✓ (info systems) – ✓ (BIM/IT) ✓ (smart grid, 
cyber) 

Safety & 
Quality 

◐ 
(embedded
) 

✓ 
(explicit) 

✓ (quality) ✓ (specialty eng.) ✓ 
(quality/reliabilit
y) 

✓ (quality 
mgmt) 

✓ 
(safety/QA/QC
) 

✓ 
(safety/reliability) 

Societal / 
Human 
Factors 

✓ (soc sci, 
humanities
) 

✓ (equity, 
safety) 

– ✓ (human systems) ✓ (ergonomics, 
human factors) 

✓ (stakeholder 
mgmt) 

◐ (workforce 
mgmt) 

✓ 
(environment/socia
l impact) 

Legend: 

✓ = Explicit, central outcome/domain, ◐ = Present but less explicit or embedded across outcomes, – = Not emphasized 



 

 

 

 

 

Figure 2. Radar Chart – ASCE CEBOK4 vs Other BOKs (Average) Illustrating 
Alignments and Differences 

Findings (Comparison with Proposed ASCE CEBOK4) 

The comparative review revealed several broad patterns. First, there is substantial 
common ground across all of the frameworks examined. Regardless of discipline or 
professional focus, every BOK emphasizes core capabilities in design, economics, project 
management, ethics, communication, teamwork, and lifelong learning. These areas form 
the foundation of professional engineering practice and represent a strong point of 
convergence between ASCE’s CEBOK4 and the broader community. 

Second, ASCE CEBOK4 demonstrates several unique strengths. Unlike most other 
frameworks, it uses Bloom’s taxonomy to articulate levels of achievement and to 
distinguish among what should be learned at the undergraduate level, what should be 
reinforced through mentored practice, and what may be expected in leadership roles.  
CEBOK4 also introduces explicit outcomes for Risk & Uncertainty, Resiliency, 
Sustainability, and AI/Emerging Technologies, which few other BOKs identify as stand-
alone competencies. Finally, CEBOK4 incorporates the humanities and social sciences as 
explicit elements of professional preparation, highlighting the societal responsibilities of 
civil engineers in ways that other frameworks often treat more implicitly. 

At the same time, other BOKs emphasize areas that are less prominent in ASCE 
CEBOK4. The NSPE EBOK places safety and licensure at the center of professional 
readiness. SEBoK, SWEBOK, and Energy BOKs give sustained attention to operations 



 

 

and maintenance, whereas CEBOK4 only implies lifecycle considerations. The ISEBoK 
highlights human factors, ergonomics, and usability, which are often lightly addressed in 
civil engineering outcomes. PMBOK and CCBOK make quality management, 
procurement, and stakeholder engagement explicit domains, whereas CEBOK4 diffuses 
these across multiple outcomes. Finally, Energy Systems frameworks emphasize policy 
and regulation, which CEBOK4 addresses only indirectly under professional 
responsibility. 

Taken together, these findings suggest that CEBOK4 is broadly consistent and, in some 
areas, more progressive than other BOKs. However, it could be strengthened by making 
safety, licensure, operations and maintenance (O&M), quality, human factors, and 
policy/regulation more explicit. 

Opportunities and Considerations for CEBOK4 

The benchmarking exercise highlights several areas where CEBOK4 could be refined to 
better align with cross-disciplinary professional expectations. One important opportunity 
is the treatment of safety. While CEBOK4 currently embeds safety within broader 
outcomes such as professional responsibility and resilience, other frameworks make 
safety an explicit, central theme. Elevating safety in CEBOK4 would reinforce its 
importance as a defining obligation of professional engineers. 

Another area for reflection is licensure and responsible charge. NSPE positions 
licensure as the threshold of entry into practice, while CEBOK4 assumes this context 
without naming it directly. Making the connection between BOK outcomes and licensure 
readiness more explicit would underscore the profession’s responsibilities to public 
health, safety, and welfare. 

The review also reveals relatively limited attention to operations and maintenance in 
CEBOK4 compared with other frameworks. SEBoK, SWEBOK, and Energy BOKs all 
highlight O&M as a distinct competency, reflecting the reality that engineers often play a 
major role in sustaining and managing systems long after initial design and construction. 
More clearly recognizing O&M within CEBOK4 would strengthen its alignment with 
civil engineering practice. 

Similarly, quality and reliability are treated as standalone domains in ISEBoK, 
PMBOK, and CCBOK, whereas CEBOK4 spreads them across outcomes related to risk, 
testing, and professional responsibility. Given the centrality of quality in design, 
construction, and operations, greater visibility in CEBOK4 would be beneficial. 

The human dimension of engineering practice also presents an opportunity. ISEBoK 
explicitly emphasizes ergonomics, usability, and human-systems integration. In 
CEBOK4, these concerns are indirectly addressed through social sciences and 



 

 

professional attitudes but could be further elevated to better capture how infrastructure 
interacts with the public. 

Finally, CEBOK4 could give more explicit treatment to policy, regulation, and 
governance. Energy Systems BOKs acknowledge the impact of regulatory frameworks 
on engineering decisions, whereas PMBOK and CCBOK focus on procurement and 
stakeholder engagement. These themes are implied within CEBOK4 but not 
foregrounded. In addition, the rapidly evolving role of innovation and digital 
delivery—from BIM to AI-enabled project management—suggests an opportunity to 
refine CEBOK4’s new AI/ET outcome to better reflect how emerging tools are reshaping 
professional practice. 

Together, these considerations do not indicate shortcomings but rather opportunities to 
strengthen CEBOK4’s clarity and impact. By selectively integrating these elements, 
ASCE can ensure that the civil engineering BOK remains both distinctive and 
harmonized with the expectations of the wider engineering profession. 

Conclusion 

This comparative study demonstrates that ASCE CEBOK4 is broadly consistent with the 
expectations articulated in other engineering and professional BOKs. It reinforces the 
shared foundation of design, economics, management, ethics, communication, teamwork, 
and lifelong learning, while distinguishing itself through the structured application of 
Bloom’s taxonomy and the introduction of outcomes related to risk, resiliency, 
sustainability, and emerging technologies. These features position civil engineering 
prominently within contemporary competency frameworks. 

At the same time, the analysis highlights several areas where CEBOK4 could evolve to 
better align with cross-disciplinary practice. Other frameworks give greater visibility to 
safety, licensure, operations and maintenance, quality and reliability, human factors, 
policy and governance, and stakeholder engagement. By integrating these themes more 
explicitly, CEBOK4 would not only capture the realities of civil engineering practice but 
also strengthen its resonance with the wider engineering profession. 

In this sense, CEBOK4 should be seen as both a continuation and an opportunity: it 
preserves civil engineering’s distinctive emphasis on societal responsibility while 
opening pathways to harmonize with other professional standards.  
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References for BOKs: Bodies of Knowledge Referenced for Appendix Analyses 
Appendi
x 

Society / Organization Authoritative Reference Verification Link 

A National Society of 
Professional Engineers 
(NSPE) 

The Engineering Body of 
Knowledge (2nd ed.), 2013 

https://www.nspe.org/reso
urces/issues-and-
advocacy/education/engin
eering-body-knowledge  

B IEEE Computer Society Guide to the Software 
Engineering Body of 
Knowledge (SWEBOK®), 
Version 3.0, 2014 

https://www.computer.org/
education/bodies-of-
knowledge/software-
engineering/v3  

C INCOSE / BKCASE Systems Engineering Body 
of Knowledge (SEBoK), 
Version 2.9, 2023 

https://www.sebokwiki.or
g 

D Institute of Industrial 
and Systems Engineers 
(IISE) 

Industrial and Systems 
Engineering Body of 
Knowledge (ISEBoK), 2022 

https://www.iise.org/ISEB
oK/  

E Project Management 
Institute (PMI) 

A Guide to the Project 
Management Body of 
Knowledge (PMBOK® 
Guide), 7th ed., 2021 

https://www.pmi.org/stand
ards/pmbok 

F AACE International Certified Cost Professional 
(CCP) / Cost Engineering 
Body of Knowledge 
(CCBOK) 

https://web.aacei.org/certif
ication/certifications/ccp  

G U.S. DOE / ASME Energy Systems 
Engineering Competencies 
Framework, 2018 

https://www.energy.gov/ee
re/analysis/energy-
systems-integration  

https://www.nspe.org/resources/issues-and-advocacy/education/engineering-body-knowledge
https://www.nspe.org/resources/issues-and-advocacy/education/engineering-body-knowledge
https://www.nspe.org/resources/issues-and-advocacy/education/engineering-body-knowledge
https://www.nspe.org/resources/issues-and-advocacy/education/engineering-body-knowledge
https://www.computer.org/education/bodies-of-knowledge/software-engineering/v3
https://www.computer.org/education/bodies-of-knowledge/software-engineering/v3
https://www.computer.org/education/bodies-of-knowledge/software-engineering/v3
https://www.computer.org/education/bodies-of-knowledge/software-engineering/v3
https://www.sebokwiki.org/
https://www.sebokwiki.org/
https://www.iise.org/ISEBoK/
https://www.iise.org/ISEBoK/
https://www.pmi.org/standards/pmbok
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Appendix A: NSPE EBOK Comparison 

Here’s a side-by-side comparison of NSPE EBOK vs. ASCE CEBOK4 (draft outcomes). 
The mapping shows overlaps, differences, and potential lessons for civil engineering. 

NSPE EBOK 
Capability 

Closest ASCE CEBOK4 
Outcome(s) 

Comments / Observations 

Mathematics & Natural 
Sciences 

Mathematics; Natural 
Sciences 

Direct alignment. ASCE is more explicit in splitting 
math and science. 

Engineering Science & 
Fundamentals 

Engineering Mechanics; 
Materials Science 

Strong overlap; ASCE provides more detail, NSPE 
keeps it generic. 

Problem Recognition & 
Solving 

Critical Thinking & 
Problem Solving 

Nearly identical intent. 

Risk, Reliability & 
Uncertainty 

Risk & Uncertainty (new 
outcome in  CEBOK4) 

ASCE’s explicit outcome is a strength — NSPE 
treats it as a capability but not broken into Bloom’s 
levels. 

Engineering Economics Engineering Economics Direct alignment. ASCE provides Bloom’s 
progression; NSPE frames at entry-to-practice. 

Project Management Project Management Direct match. 
Systems Engineering Design; Breadth/Depth; 

Resiliency 
ASCE doesn’t name 'systems engineering' directly, 
but  CEBOK4 outcomes around design and 
resiliency imply systems thinking. 

Operations & 
Maintenance 

Resiliency; Sustainability ASCE emphasizes lifecycle and resilience; NSPE 
makes O&M explicit. 

Safety Professional 
Responsibilities; Ethical 
Responsibilities; Resiliency 

NSPE is more explicit — safety is a named 
capability. In ASCE it’s implied under ethics and 
resilience. 

Sustainability & 
Environmental Impact 

Sustainability Strong match. 

Societal Impact / Equity Social Sciences; 
Humanities; Sustainability; 
Professional Attitudes 

ASCE spreads this across several outcomes; NSPE 
treats it as a professional capability. 

Professional & Ethical 
Responsibilities 

Ethical Responsibilities; 
Professional 
Responsibilities; 
Professional Attitudes 

Both cover this. NSPE emphasizes 'responsible 
charge' as part of entry into practice. 

Lifelong Learning Lifelong Learning Direct match. 
Teamwork & 
Leadership 

Teamwork & Leadership Direct match. 

Communication Communication Direct match. 
Innovation & Creativity Design; AI/Emerging 

Technologies 
Explicit in NSPE, implicit in ASCE through design 
and new AI/ET outcome. 

Licensure & 
Professionalism 

Professional Attitudes; 
Professional 
Responsibilities 

NSPE explicitly ties BOK to licensure; ASCE 
assumes this context but doesn’t name licensure 
directly. 

Ethics & Equity 
(Dilemmas, 
Transparency) 

Ethical Responsibilities; 
Risk & Uncertainty; AI/ET 

NSPE requires evidence of ethical decision-making; 
ASCE embeds ethics across outcomes but could 
mirror NSPE’s 'dilemma' requirement. 



 

 

Takeaways 
1. Overlaps are strong. ASCE CEBOK4 outcomes align well with NSPE EBOK 
capabilities in fundamentals (math, science, problem solving, economics, project 
management, sustainability, ethics, communication, teamwork, lifelong learning). 
2. ASCE CEBOK4 strengths relative to NSPE: 
   • More structured: uses Bloom’s taxonomy with levels of achievement. 
   • New explicit outcomes: Risk & Uncertainty, AI/Emerging Technologies, Resiliency. 
   • More detailed mapping of what is UG vs. mentored practice. 
3. NSPE EBOK strengths relative to ASCE: 
   • Clearer safety emphasis (explicit capability). 
   • Explicit link to licensure / responsible charge as 'entry into practice.' 
   • Consolidates professional practice expectations into a compact set of ~30 capabilities. 
4. Gaps or opportunities for ASCE CEBOK4: 
   • Consider naming Safety as an explicit theme or making it more visible under 
Resiliency/Professional Responsibilities. 
   • Explicitly connect outcomes to licensure readiness (currently assumed but not 
named). 
   • Innovation/creativity could be elevated more visibly — NSPE treats this as a 
capability, ASCE spreads it across design/AI outcomes. 
   • Operations & Maintenance might deserve more explicit language (NSPE frames it as 
a capability; ASCE has lifecycle but less O&M focus). 

Conclusion 
ASCE CEBOK4 is broadly consistent with NSPE EBOK, but with more structure and 
specificity. NSPE’s emphasis on safety, licensure, and innovation could be selectively 
integrated to strengthen CEBOK4’s framing and ensure it resonates beyond civil 
engineering. 



 

 

Appendix B: SWEBOK Comparison 

Here’s a side-by-side comparison of SWEBOK (IEEE Software Engineering BOK) vs. 
ASCE CEBOK4. 

SWEBOK Comparison 
Domain/Capability 

Closest ASCE CEBOK4 
Outcome(s) 

Comments / Observations 

Software Requirements Design; Critical Thinking & 
Problem Solving; 
Communication 

Shared emphasis on problem 
definition and requirements 
capture. 

Software Design Design; Breadth/Depth Parallel in methodology and 
evaluating alternatives. 

Software Construction Experimental Methods; AI/ET Analogous to model/prototype 
development in civil. 

Software Testing Experimental Methods; Risk & 
Uncertainty 

Testing parallels 
validation/verification. 

Software Maintenance Resiliency; Sustainability; 
Project Management 

Explicit in SWEBOK; less 
visible in ASCE. 

Software Configuration Mgmt Project Management; 
Communication 

Versioning/document control; 
less explicit in ASCE. 

Software Eng. Management Project Management; Teamwork 
& Leadership 

Direct overlap. 

Software Process Project Management; Risk & 
Uncertainty 

Both emphasize process 
discipline. 

Models & Methods AI/ET; Critical Thinking; Risk 
& Uncertainty 

Overlap in modeling/analysis. 

Software Quality Ethical Responsibilities; Risk & 
Uncertainty 

ASCE spreads quality across 
multiple outcomes. 

Professional Practice Ethical Responsibilities; 
Professional Attitudes; Lifelong 
Learning 

Strong alignment. 

Economics Engineering Economics Direct match. 
Computing Foundations Mathematics; AI/ET ASCE less explicit on discrete 

math/data structures. 
Engineering Foundations Engineering Mechanics; Breadth Conceptual parallel. 

Takeaways 
1. Overlaps strongly in design, project management, economics, ethics, communication, 
and lifelong learning. 
2. ASCE strengths: Risk & Uncertainty, Sustainability, Resiliency, Bloom’s progression. 
3. SWEBOK strengths: Explicit maintenance, configuration management, and computing 
foundations. 
4. Opportunities: Elevate O&M; integrate quality as explicit; consider computing/data 
foundations under AI/ET. 

Conclusion 
ASCE CEBOK4 is broader, while SWEBOK is granular and technical. Civil engineering 
could borrow SWEBOK’s clarity in maintenance, quality, and configuration 
management. 



 

 

Appendix C: SEBoK Comparison 

Here’s a side-by-side comparison of SEBoK (INCOSE Systems Engineering BOK) vs. 
ASCE CEBOK4. 

SEBoK Comparison 
Domain/Capability 

Closest ASCE CEBOK4 
Outcome(s) 

Comments / Observations 

Systems Fundamentals Mechanics; Critical 
Thinking 

Civil fundamentals are domain-specific; 
SEBoK abstract. 

Lifecycle Models Sustainability; Resiliency; 
Project Mgmt 

Strong overlap. 

Concept Definition Critical Thinking; Design Requirement captures parallels. 
System Definition Design; Breadth/Depth Comparable. 
Realization (integration, 
validation) 

Experimental Methods; 
Design 

ASCE covers but less granular. 

Deployment & Use Resiliency; Sustainability; 
Project Mgmt 

SEBoK emphasizes O&M explicitly. 

SE Management Project Mgmt; Risk & 
Uncertainty; Economics 

Overlap with ASCE’s new Risk outcome. 

Standards Professional 
Responsibilities; Ethics 

Parallel to codes. 

Specialty Eng. (safety, 
reliability, security) 

Risk & Uncertainty; 
Resiliency 

ASCE spreads these across outcomes. 

Systems of Systems Resiliency; AI/ET; 
Design 

Explicit in SEBoK, implied in ASCE. 

Takeaways 
1. Overlaps: lifecycle, design, risk, management, ethics. 
2. ASCE strengths: Societal focus, Bloom’s progression, Sustainability/Resiliency 
outcomes. 
3. SEBoK strengths: Explicit O&M, specialty domains, and Systems of Systems. 
4. Opportunities: Make O&M explicit; adopt SoS framing; strengthen safety/security 
language. 

Conclusion 
ASCE CEBOK4 aligns well but underplays O&M and SoS compared to SEBoK. 



 

 

Appendix D: ISEBoK Comparison 

Here’s a side-by-side comparison of ISEBoK (IISE Industrial & Systems Engineering 
BOK) vs. ASCE CEBOK4. 

ISEBoK Comparison 
Domain/Capability 

Closest ASCE CEBOK4 
Outcome(s) 

Comments / Observations 

Work Design & Ergonomics Social Sciences; Professional 
Attitudes 

Less explicit in ASCE. 

Operations Research & Analysis Critical Thinking; Risk & 
Uncertainty; AI/ET 

Strong overlap. 

Production & Service Systems Project Mgmt; Design Parallels infrastructure 
operations. 

Logistics & Supply Chains Project Mgmt; Resiliency Implied in ASCE. 
Quality & Reliability Risk & Uncertainty; Professional 

Responsibility 
Explicit in ISEBoK, diffused in 
ASCE. 

Economics Engineering Economics Direct match. 
Facilities Design Design; Breadth Parallel. 
Manufacturing Systems Materials; Project Mgmt Less emphasized in ASCE. 
Information Systems AI/ET; Communication Strong overlap. 
Human Systems Integration Ethics; Professional Attitudes; 

Resiliency 
Explicit in ISEBoK. 

Sustainability Sustainability; Resiliency Direct alignment. 
Global & Cultural Factors Humanities; Professional 

Attitudes 
Both cover. 

Professional Practice Ethics; Teamwork; Lifelong 
Learning 

Strong overlap. 

 
Takeaways 
1. Overlaps in economics, risk, quality, sustainability, and professional practice. 
2. ASCE strengths: Fundamentals, Sustainability/Resiliency, Bloom’s progression. 
3. ISEBoK strengths: Human factors, logistics, quality/reliability. 
4. Opportunities: Make human-systems integration, logistics, and quality more explicit. 

 
Conclusion 
ASCE CEBOK4 is stronger on fundamentals and sustainability; ISEBoK is stronger on 
human and operational systems. 



 

 

Appendix E: PMBOK Comparison 

Here’s a side-by-side comparison of PMBOK (Project Management BOK) vs. ASCE 
CEBOK4. 

PMBOK Comparison 
Domain/Capability 

Closest ASCE CEBOK4 Outcome(s) Comments / Observations 

Integration Mgmt Project Mgmt; Design ASCE is less explicit. 
Scope Mgmt Project Mgmt; Communication Explicit in PMBOK. 
Schedule Mgmt Project Mgmt Strong overlap. 
Cost Mgmt Economics; Project Mgmt Equivalent. 
Quality Mgmt Risk & Uncertainty; Professional 

Responsibility 
PMBOK explicit. 

Resource Mgmt Project Mgmt; Leadership ASCE less explicit on 
'resources.' 

Communications Mgmt Communication Direct overlap. 
Risk Mgmt Risk & Uncertainty Strong match. 
Procurement Mgmt Project Mgmt; Professional Responsibility Explicit in PMBOK. 
Stakeholder Mgmt Communication; Professional Attitudes Explicit in PMBOK. 

Takeaways 
1. Overlaps in PM fundamentals. 
2. ASCE strengths: Technical, ethics, and sustainability. 
3. PMBOK strengths: Explicit scope, procurement, stakeholder, and quality mgmt. 
4. Opportunities: Borrow explicit procurement, stakeholder, and quality framing. 

 
Conclusion 
ASCE CEBOK4 and PMBOK align well, but PMBOK’s explicit process orientation 
could sharpen ASCE outcomes. 



 

 

Appendix F: CCBOK Comparison 

Here’s a side-by-side comparison of CCBOK (Construction Competency BOK) vs. 
ASCE CEBOK4. 

CCBOK Comparison 
Domain/Capability 

Closest ASCE CEBOK4 
Outcome(s) 

Comments / Observations 

Project Mgmt/Admin Project Mgmt Direct overlap. 
Estimating & Control Economics; Project Mgmt Explicit in CCBOK. 
Scheduling Project Mgmt Strong overlap. 
Safety & Risk Mgmt Risk & Uncertainty; Ethics; 

Resiliency 
Explicit safety. 

Quality Mgmt Risk & Uncertainty; Professional 
Responsibility 

Explicit QA/QC. 

Contracts & Law Professional Responsibility; 
Ethics 

ASCE is less explicit. 

Sustainability Sustainability; Resiliency Overlap. 
Materials/Methods Materials; Mechanics Parallel. 
Leadership & Teamwork Leadership; Teamwork Match. 
Communication Communication Match. 
Technology (BIM/IT) AI/ET; Design Overlap. 
Ethics & Professionalism Ethics; Professional 

Responsibility 
Overlap. 

Takeaways 
1. Overlaps strongly in PM, economics, sustainability, and ethics. 
2. ASCE strengths: Fundamentals, lifecycle view. 
3. CCBOK strengths: Safety, contracts, QA/QC, constructability, BIM. 
4. Opportunities: Elevate safety/quality, integrate contracts and BIM explicitly. 

Conclusion 
CCBOK complements ASCE by focusing on construction-phase detail. 



 

 

Appendix G: Energy Systems BOK Comparison 

Here’s a side-by-side comparison of Energy Systems BOK vs. ASCE CEBOK4. 

Energy Systems BOK 
Comparison Domain/Capability 

Closest ASCE CEBOK4 
Outcome(s) 

Comments / Observations 

Thermodynamics & Heat 
Transfer 

Natural Sciences; 
Mechanics 

Explicit in Energy, less in ASCE. 

Energy Conversion & Power 
Systems 

Breadth; Design Overlap. 

Renewable Systems Sustainability; Resiliency Strong match. 
Storage & Distribution Resiliency; Risk & 

Uncertainty 
Overlap. 

Grid Integration AI/ET; Resiliency Overlap. 
Economics & Policy Economics: Professional 

Responsibility 
Policy is less explicit in ASCE. 

Environmental Impact Sustainability Strong overlap. 
Safety & Reliability Risk & Uncertainty; Ethics Energy emphasizes operational safety. 
Digitalization (Smart Grid, 
Cyber) 

AI/ET; Risk & Uncertainty Direct match. 

O&M Project Mgmt; Resiliency Explicit in Energy, less in ASCE. 

 
Takeaways 
1. Overlaps firmly in sustainability, resiliency, risk, and economics. 
2. ASCE strengths: Societal outcomes, Bloom’s progression. 
3. Energy strengths: Thermal sciences, policy/regulation, O&M, safety. 
4. Opportunities: Add explicit O&M, policy/regulation, energy-climate link. 

Conclusion 
Energy BOK adds depth in thermal sciences, operations and maintenance (O&M), and 
policy; ASCE is stronger in ethics and societal context. 
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