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ABSTRACT 

Metrics have become central to how engineering and academia define competence, 
legitimacy, and success. Chartership, licensure, higher degrees, university rankings, and 
citation indices are treated as objective indicators of capability and quality. Yet these metrics 
carry different meanings across national contexts, disciplinary traditions, and institutional 
cultures, shaping what organisations notice, value, and treat as "real." 

This paper develops a conceptual framework for understanding metrics as epistemic 
infrastructure: systems that structure attention, shape identity, and guide organisational 
behaviour. Drawing on comparative analysis of engineering credentialing and academic 
evaluation across UK, Australian, European, and US contexts, the framework identifies three 
characteristic distortions of quantification—compression, incentive, and legitimacy—that 
explain how metrics systematically reshape organisational perception and behaviour. It 
introduces the Global Metric–Identity Feedback Loop to explain how these distortions 
become self-reinforcing through use. 

The analysis demonstrates that metrics function as epistemic filters, highlighting certain 
forms of expertise while obscuring others. Through the Global Metric–Identity Feedback 
Loop, metrics shape how individuals understand professional success, influence behavioural 
responses, and become self-reinforcing through use. Importantly, global metrics often 
privilege Western epistemic traditions and credentialing systems, creating systematic 
disadvantages for institutions and individuals operating under different norms. 

The framework offers diagnostic tools for analysing credential and evaluation systems across 
professional and academic contexts. By recognising metrics as situated practices rather than 
universal standards, organisations can make more informed decisions about evaluation 
design, support diverse forms of expertise, and resist the homogenising pressures of global 
quantification. 
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1. INTRODUCTION 

Across engineering and academia, metrics have become the dominant language for defining 
competence, success, and legitimacy (Espeland and Stevens 2008). Organisations rely on 
quantification to evaluate performance, allocate resources, and signal value to external 
audiences (Power 2013). Professional bodies use credentials, chartership, and licensure to 
certify expertise (Abbott 1988). Universities depend on rankings, citation indices, and grant 
income to demonstrate global competitiveness (Hazelkorn 2015). These systems appear 
neutral, objective, and universally applicable (Merry 2016). Yet the meaning and authority 
of these metrics vary dramatically across countries, disciplines, and institutional traditions. 

This paper argues that metrics do not simply measure reality — they construct it (Espeland 
and Sauder 2007). In engineering, chartership requirements, licensure regimes, and 
expectations around higher degrees differ widely across national contexts, shaping who is 
recognised as a “competent engineer” and what forms of expertise are valued. In some 
countries, postgraduate qualifications are treated as essential indicators of capability; in 
others, practical experience carries greater epistemic weight. Even within engineering, 
disciplines such as chemical, civil, software, and safety engineering are evaluated through 
different credentialing logics, creating internal hierarchies of legitimacy. 

A similar pattern is evident in academia. Global university rankings claim to offer 
comparable measures of institutional quality, yet they privilege particular publication 
cultures, disciplinary norms, and Western epistemic traditions (Shin and Toutkoushian 
2011). Citation-based metrics reward some forms of scholarship while rendering others 
invisible (Hicks et al. 2015). Universities across the world respond to these metrics in 
divergent ways: some restructure research priorities to improve ranking performance, while 
others resist or reinterpret ranking criteria to align with local missions. The result is a 
global landscape in which the same metric produces different behaviours, incentives, and 
identities depending on where it is applied. 

Despite their variability, these metrics exert a powerful influence. They shape 
organisational priorities, professional pathways, and individual career trajectories. They 
determine which engineers are mobile across borders, which academics are considered 
competitive, and which institutions are deemed world-class. Metrics become epistemic 
authorities — tools that define what counts as knowledge, competence, or success. Yet their 
authority is rarely questioned, and the cultural, political, and disciplinary assumptions 
embedded within them often remain invisible. 

Existing research typically treats metrics as instruments of evaluation: tools designed to 
measure performance, competence, or quality with varying degrees of accuracy and bias 
(Dahler-Larsen 2011). Scholarly debate, therefore, focuses on improving metric design, 
mitigating unintended consequences, or supplementing quantitative indicators with 
qualitative judgment. This paper takes a different approach. Rather than treating metrics as 
evaluative tools that occasionally misrepresent reality, it conceptualises them as epistemic 
infrastructure—systems that actively shape what organisations notice, value, and treat as 
legitimate (Bowker and Star 2008). From this perspective, distortion is not a failure of 
measurement but a predictable outcome of how quantification operates within professional 
and institutional systems. 

This paper develops a conceptual framework for understanding how global metrics are 
interpreted, adapted, and contested within engineering and academic contexts. It examines 
the distortions that arise when complex forms of expertise are compressed into numerical 



indicators, the incentives that metrics create for individuals and institutions, and the 
legitimacy that metrics acquire simply by appearing objective. By analysing chartership, 
licensure, higher degrees, and university rankings through a cross-cultural lens, the paper 
demonstrates that quantification is not a universal language but a situated practice shaped 
by local norms, institutional histories, and global power dynamics. 

Taken together, these dynamics reveal a deeper problem: metrics do not merely evaluate 
competence or performance — they construct the very categories through which 
organisations recognise legitimate expertise. In both engineering and academia, 
quantification shapes what becomes visible, valuable, and institutionally real. Yet the 
meaning of these metrics is never universal. It is filtered through national traditions, 
disciplinary cultures, and organisational histories, producing divergent interpretations of 
what counts as competence or quality. 

This paper develops a conceptual framework for understanding metrics as epistemic 
infrastructure: systems that structure attention, shape identity, and guide organisational 
behaviour. Drawing on comparative analysis of engineering credentialing and academic 
evaluation across UK, Australian, European, and US contexts, the framework identifies 
three characteristic distortions of quantification—compression, incentive, and legitimacy—
that explain how metrics systematically reshape organisational perception and behaviour, 
and introduces the Global Metric–Identity Feedback Loop to explain how these distortions 
become self-reinforcing through use.	

The paper proceeds as follows. Section 2 situates the argument within the sociology of 
quantification, professions, and knowledge systems. Section 3 conceptualises metrics as 
epistemic filters and illustrates their cross-domain effects. Section 4 elaborates on the three 
distortions of quantification. Section 5 introduces the Global Metric–Identity Feedback 
Loop. Section 6 examines implications for engineering organisations and academic 
institutions. Section 7 discusses the broader theoretical and practical significance of the 
framework and outlines directions for future research. 

 

2. THEORETICAL BACKGROUND 

This paper builds on three intersecting literatures: the sociology of quantification, the 
sociology of professions, and the politics of the knowledge system (Desrosières 2011). 
Together, these frameworks reveal how metrics function not simply as neutral measurement 
tools but as mechanisms that actively construct what organisations recognise as "real" 
expertise. In both engineering and academia, these systems determine whose knowledge 
counts, whose credentials travel across borders, and whose careers are possible.  

 

2.1 Quantification as an Organisational Practice 

Numbers carry authority (Porter 1995). As Porter demonstrates, quantification offers 
organisations a technology for making decisions that appear objective, even when the 
underlying judgments are deeply situated. Metrics promise comparability across contexts, 
standardisation across differences, and accountability without the messiness of local 
knowledge (Merry 2016). In technical fields like engineering and academia, this promise is 
particularly seductive because both domains value precision, demonstrable evidence, and 
universal standards. 



But quantification always involves choice: what to count, how to count it, and what to ignore, 
and this process is termed "commensuration" - the transformation of different qualities into a 
common metric (Espeland and Stevens 1998). In engineering, this might mean reducing 
decades of commissioning expertise to a binary credential status (chartered or not). In 
academia, it might mean collapsing diverse forms of scholarly contribution into a single 
citation count. Each act of commensuration makes certain forms of knowledge visible while 
rendering others illegible (Espeland and Stevens 1998). 

The power of metrics lies not just in their ability to simplify, but in their capacity to 
reorganise social life around what can be measured (Power 2013). When metrics become 
institutionalised, they shape how organisations allocate resources, how individuals plan 
careers, and how entire professions define competence. This paper examines how this 
dynamic operates across two superficially different but structurally similar domains: 
engineering credentialing and academic evaluation. 

 

2.2 Epistemic Authority and Professional Legitimacy 

Professional credentials function as "jurisdictional claims" - public assertions of exclusive 
competence within a domain of work (Abbott 1988). Chartership in engineering, licensure in 
regulated industries, and advanced degrees in academia all serve similar purposes: they signal 
that someone possesses legitimate expertise and should be trusted with consequential 
decisions. 

But these credentials do more than signal existing competence - they actively construct what 
counts as competence in the first place. Credentialing systems function as "market closure" 
strategies, creating artificial scarcity by defining some forms of knowledge as legitimate 
while excluding others (Larson 2020). This is not necessarily malicious; professional bodies 
argue they are protecting public safety and maintaining standards. But the effect is the same: 
systematic filtering that advantages some forms of expertise while marginalising others. 

The consequences of this filtering extend beyond individual careers. When credentialing 
systems privilege certain educational pathways, certain national contexts, or certain forms of 
documented experience, they create what I term "credential mobility barriers" - invisible 
walls that prevent expertise from travelling across jurisdictional boundaries. An engineer who 
is highly competent in one national context may be rendered illegible in another, not because 
their knowledge has changed, but because the epistemic filters have changed. 

In academic contexts, the same dynamic operates through citation metrics, grant income, and 
institutional rankings. These measures claim to assess research quality, but they reward 
publication strategies, institutional affiliations, and forms of scholarly work. Global 
university rankings privilege Western research norms while systematically disadvantaging 
institutions in the Global South (McGill Peterson 2015). The result is not just inequality but 
epistemic violence: the systematic devaluation of knowledge produced outside dominant 
institutional contexts. 

 

2.3 Global Diversity in Professional and Academic Systems   

Professional and academic credentialing systems vary dramatically across national contexts, 
yet global metrics increasingly claim universal authority (Porter et al. 2003). This tension - 



between local diversity and global standardisation - creates problems for mobile professionals 
and internationally engaged academics. 

Consider engineering credentials. UK chartership emphasises peer-reviewed professional 
competence assessed through narrative evidence and a professional interview (Engineering 
Council UK 2020). Australian registration prioritises legal accountability, with engineers 
taking personal liability for safety-critical decisions (Engineers Australia 2019). US licensure 
combines examination-based assessment with jurisdictional restriction (licensed in one state, 
not another) (NCEES 2023). Malaysian credentials blend post-colonial professional 
structures with local adaptation (BEM 2020). Each system embodies different assumptions 
about what engineering expertise means, how it should be assessed, and who should assess it. 

These differences reflect what Faulconbridge and Muzio (2012) call the "situated" nature of 
professional work - the ways expertise is always embedded in institutional, legal, and cultural 
contexts (Faulconbridge and Muzio 2012). But global mobility increasingly demands that 
these situated forms of expertise be made comparable, portable, and legible across borders. 
The result is what I term "credential translation friction" - the labour required to make one 
jurisdiction's proof of competence intelligible to another's gatekeepers. 

Academia faces parallel challenges. Citation-based metrics privilege English-language 
publications in particular journal ecosystems (Mongeon and Paul-Hus 2016). Research 
assessment frameworks vary from the UK's REF (emphasising peer review of "impact") to 
Australia's ERA (emphasising journal rankings) to emerging systems in Asia and Latin 
America (Hicks 2012). These ranking systems do not merely measure institutional quality - 
they actively reshape institutional behaviour, creating "reactivity" where metrics change what 
they purport to measure (Espeland and Sauder 2016). 

 

2.4 Metrics as Cultural Artefacts 

Metrics are often presented as culturally neutral, but they are profoundly cultural. Every 
classification system embeds values, assumptions, and power relations (Bowker and Star 
2008). What we choose to count, how we choose to count it, and what we decide not to count 
all reflect cultural priorities. 

The prominence of chartership in UK engineering, for example, reflects a centuries-old 
tradition of professional self-regulation by gentlemen engineers. The emphasis on licensure in 
US engineering reflects litigation culture and legal liability frameworks. The growing 
importance of PhD credentials in global engineering reflects academic credentialism and the 
influence of research-intensive universities. None of these systems is "natural" - each is a 
historical artefact of professional politics. 

Similarly, citation-based academic metrics reflect assumptions embedded in Western research 
cultures: that knowledge advances primarily through journal publication, that individual 
attribution matters more than collective contribution, and that research impact can be 
measured shortly after publication. These assumptions make certain scholarly traditions 
visible (rapidly-publishing, individually attributed, English-language research) while 
rendering others invisible (slow scholarship, collective knowledge production, work in non-
dominant languages). 



The danger is not that metrics exist but that they are naturalised - treated as reflecting reality 
rather than constructing it. When metrics gain "mechanical objectivity," they become 
resistant to challenge (Porter 1995). Who can argue with numbers? 

 

2.5 The Need for a Cross-Cultural, Cross-Disciplinary Lens 

Existing research tends to examine engineering credentials or academic metrics in isolation. 
Engineering studies scholars analyse professional recognition systems (Hazelkorn 2015; 
Freidson 2001). Higher education researchers study university rankings. But few studies 
examine how these parallel systems interact, shape professional identity formation, or jointly 
construct global hierarchies of legitimate knowledge (Suddaby and Greenwood 2005). 

This paper addresses that gap by developing a framework for understanding metrics as 
epistemic filters - mechanisms that make certain forms of expertise visible while 
systematically obscuring others. The framework is grounded in two forms of evidence: 
comparative analysis of credentialing systems across jurisdictions (UK, Australia, Europe, 
US) and lived experience navigating these systems as a mobile engineering professional and 
academic. 

The analysis reveals three systematic distortions produced by metric-based evaluation: (1) 
compression distortion (reducing complexity to single indicators), (2) incentive distortion 
(metrics reshaping the behaviours they measure), and (3) legitimacy distortion (quantification 
conferring unearned authority). 

These distortions operate similarly across engineering and academic contexts, suggesting 
they reflect fundamental tensions in how organisations attempt to standardise judgment about 
expertise (Dahler-Larsen 2011). The framework offers diagnostic tools for recognizing these 
patterns and conceptual resources for imagining alternatives. 

Most importantly, the analysis demonstrates that these are not merely technical problems 
requiring better metrics. They are political problems about who gets to define legitimate 
knowledge, whose expertise is recognized as valuable, and how power operates through 
seemingly neutral administrative systems. Making these dynamics visible is a necessary first 
step toward challenging them. 

 

3. METRICS AS EPISTEMIC FILTERS 

In this paper, an epistemic filter refers to the mechanism through which metrics selectively 
highlight certain forms of expertise, achievement, or institutional performance while 
rendering others less visible or entirely illegible. Unlike commensuration (which focuses on 
converting qualities into quantities) or audit culture (which emphasises surveillance and 
accountability), epistemic filtering captures the cognitive and organisational consequences 
of quantification: what becomes thinkable, comparable, and actionable once a metric is 
adopted (Espeland and Stevens 1998; Power 2013). Epistemic filters do not simply simplify 
reality; they shape the boundaries of what organisations treat as real. 

Metrics act as epistemic filters: they shape what organisations notice, prioritise, and 
ultimately treat as “real.” Although they are often presented as neutral tools, metrics 
highlight certain forms of expertise and achievement while obscuring others (Merry 2016). 
In engineering and academia, this filtering effect is particularly visible because both fields 



rely on formalised indicators to evaluate competence, performance, and institutional 
standing (Dahler-Larsen 2011). Yet the meaning of these indicators varies across countries, 
disciplines, and professional traditions, creating diverse interpretations of what counts as 
success. 

 

3.1 Engineering: How Metrics Define Competence Differently Across Contexts 
Engineering competence is frequently assessed through quantifiable indicators such as 
chartership, licensure, postgraduate qualifications, or years of experience (Engineering 
Council UK 2020). However, these indicators carry different meanings depending on the 
national and disciplinary context. In the United Kingdom, chartership is widely regarded as 
a hallmark of professional maturity, reflecting a tradition of peer-reviewed recognition 
c(Engineering Council UK 2020). In the United States, licensure is tied to legal 
accountability and varies by state and discipline, with civil engineering often tightly 
regulated and software engineering largely unregulated (NCEES 2023). In Australia, 
chartership exists but is not universally required, and industry experience often carries 
greater weight than formal credentials (Engineers Australia 2019). 

These differences illustrate how metrics filter professional identity. The same credential can 
signal technical competence in one context, regulatory compliance in another, and optional 
professional development in a third. As a result, global engineering firms must navigate 
multiple definitions of what it means to be a “qualified” or “competent” engineer. 

 

3.2 Academia: How Metrics Shape Institutional and Individual Priorities 
Academic evaluation is similarly shaped by metrics that filter what is visible and valued. 
Global university rankings rely heavily on citation indices, publication volume, 
international reputation surveys, and research income (Hazelkorn 2015). These indicators 
privilege certain disciplines, publication cultures, and research traditions, particularly those 
aligned with Western academic norms (Altbach 2015). Universities respond to these 
metrics in different ways: some restructure research strategies to improve ranking 
performance, while others emphasise local missions such as community engagement, 
teaching quality, or applied research (Espeland and Sauder 2016). 

At the individual level, metrics such as h-index, grant income, and publication counts 
influence hiring, promotion, and mobility (Aksnes et al. 2019). Yet their significance varies 
globally. In some regions, publication volume is prioritised; in others, grant success or 
collaboration networks carry more weight. These differences shape academic identity, 
influencing how scholars define success and allocate their efforts. 

 

3.3 Higher Degrees as Signals of Expertise 
Postgraduate qualifications serve as another metric that filters professional legitimacy. In 
some engineering cultures, a master’s degree or PhD is considered essential for senior 
technical roles, while in others, practical experience is valued more highly (Downey and 
Lucena 2004). The meaning of a higher degree also varies across disciplines: chemical and 
biomedical engineering often expect postgraduate study, whereas mechanical or civil 
engineering may prioritise industry experience (Borrego and Bernhard 2011). These 



variations demonstrate that higher degrees are not universal indicators of capability, but 
context-dependent signals interpreted through local professional norms. 

 

3.4 The Filtering Effect of Global Metrics 
When metrics travel globally — whether chartership frameworks, licensure standards, 
degree expectations, or university rankings — they encounter diverse institutional logics. 
Organisations interpret the same metric through their own cultural, regulatory, and 
disciplinary lenses. This filtering effect explains why global harmonisation efforts often 
struggle and why engineers and academics experience different expectations when moving 
across borders. 

The filtering effects described above reveal how metrics shape what organisations see. Yet 
filtering is only the first step. Once metrics become embedded in organisational routines, 
they introduce characteristic distortions that reshape behaviour, identity, and institutional 
priorities. The next section examines these distortions in detail. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 1. Epistemic mechanisms of metric distortion across engineering and academic systems: a cross-domain diagnostic framework. 

Epistemic 
mechanism 

What the metric 
system simplifies 

What is lost or 
distorted 

Why it appears 
objective 

Manifestation in 
professional 
evaluation 

Manifestation in 
academic evaluation 

Cross-national / 
cross-system 
consequence 

Resulting identity 
and behavioural 

pressure 

Compression of 
expertise 

Complex 
competence reduced 
to a single indicator 
(credential, rank, 
score) 

Tacit knowledge, 
contextual 
judgement, 
experiential skill 

Numerical 
abstraction implies 
precision and 
neutrality 

Chartership, licensure, 
or degree stands in for 
professional capability 

Citation counts, 
rankings stand in for 
scholarly quality 

Non-equivalent 
expertise treated as 
comparable 

Individuals 
optimise for 
metrics rather than 
practice quality 

Accumulation 
without 
translation 

Multiple evaluation 
systems treated as 
additive 

Lack of 
equivalence 
between systems 

Credentials appear 
modular and 
stackable 

Engineers required to 
hold multiple 
recognitions across 
jurisdictions 

Academics expected to 
meet multiple ranking 
and funding criteria 

Burden increases 
without increased 
recognition 

Career progression 
becomes 
compliance-driven 

Portability 
failure 

Local validity 
assumed to travel 
globally 

Contextual 
meaning of 
credentials 

Standardised 
formats mask local 
assumptions 

Qualifications 
recognised unevenly 
across countries 

Degrees and 
publication records 
valued differently by 
system 

Mobility barriers 
persist despite formal 
equivalence 

Individuals pursue 
“globally legible” 
paths 

Incentive 
displacement 

Measurable outputs 
prioritised 

Non-measurable 
but critical work 

Metrics align with 
organisational 
reward systems 

Preference for 
credentialed staff over 
locally experienced 
ones 

Emphasis on 
publication volume 
over teaching or 
engagement 

Institutional 
convergence around 
metric-friendly 
behaviours 

Behaviour aligns to 
system visibility, 
not substance 

Legitimacy 
substitution 

Formal indicators 
replace professional 
judgement 

Peer evaluation 
and contextual 
assessment 

Metrics carry 
institutional 
authority 

Checklist-based 
competence 
assessment 

Ranking position 
substitutes for 
scholarly evaluation 

Decision-making 
detached from local 
realities 

Trust shifts from 
people to systems 

Feedback 
amplification 

Metric compliance 
treated as success 

Critical reflection 
on metric validity 

Repetition 
reinforces authority 

Chartership becomes 
assumed baseline 

Rankings increasingly 
dictate strategy 

Systems harden rather 
than adapt 

Identity tied to 
metric alignment 

Visibility 
asymmetry 

What is measurable 
becomes visible 

What is hard to 
measure 
disappears 

Visibility mistaken 
for importance 

Invisible 
commissioning and 
integration work 

Invisible mentoring 
and interdisciplinary 
labour 

Structural 
undervaluation of 
essential work 

Workers self-select 
away from 
invisible roles 

Identity 
alignment 
pressure 

Evaluation systems 
define success 

Plural professional 
identities 

Metrics offer clear 
success signals 

Engineers align 
careers to recognised 
credentials 

Academics internalise 
ranking-driven 
identities 

Homogenisation of 
career trajectories 

Self-worth linked 
to system 
recognition 



Table 2. Cross-National Variation in Engineering Credential Systems 

Region/Country Dominant Credential 
Signals Regulatory Force Underlying Institutional Logic Mobility/Recognition Consequence 

UK CEng, accredited 
degrees 

Professional self-
regulation 

Peer review, competence, professional 
maturity 

Partial portability; high symbolic weight 
in Commonwealth 

US PE (state-level), ABET 
degrees 

State regulation (variable 
by discipline) 

Legal accountability, public safety, risk 
management 

Very low portability; fragmented across 
states and disciplines 

Australia Degrees + optional 
CPEng Light regulation Capability + professional visibility Moderate portability; hybrid logic 

between UK and less-regulated systems 

New Zealand Degrees + optional 
CPEng 

Professional body 
recognition Peer trust, competence assessment Low friction with Australia/UK; aligned 

credential logic 

EU/Continental Europe National degrees + 
EUR ING (optional) 

Variable national 
regulation 

Mix of vocational pathways (DACH), 
elite education (France), and trust-based 
systems (Nordics) 

Moderate friction; Bologna Process 
harmonization incomplete 

Post-colonial systems (Southeast 
Asia, South Asia, Sub-Saharan 
Africa)* 

Local + Western 
credentials (dual 
requirement) 

Hybrid colonial legacy + 
emerging national 
regulation 

Western credentials carry disproportionate 
prestige; local credentials insufficient for 
global mobility 

Very high friction; systematic 
disadvantage; credential inflation without 
recognition 

Key: CEng = Chartered Engineer (UK), PE = Professional Engineer (US), CPEng = Chartered Professional Engineer (Australia/NZ), EUR ING = European Engineer, 
ABET = Accreditation Board for Engineering and Technology, DACH = Germany (Deutschland), Austria, Switzerland - vocational training system for engineering 

Footnote: Characterisations based on professional body frameworks (Engineering Council UK, NCEES, Engineers Australia, IPENZ/Engineering NZ, FEANI), 
accreditation documentation (Washington Accord, EUR ING framework), and the author's 25+ years of professional experience across UK, Australian, and European 
engineering contexts. *Pattern observed across Malaysia, Singapore, India, Kenya, Nigeria, and other post-colonial contexts where professional systems were established 
under colonial rule and continue to privilege Western credentials. Based on professional body documentation, Washington Accord analysis, academic literature on post-
colonial professions, and author's observations in Malaysian engineering education.



4. THE THREE DISTORTIONS OF QUANTIFICATION 

Although metrics are widely used to support consistency, transparency, and comparability, 
they also introduce characteristic distortions (Merry 2016). These distortions do not arise 
from misuse or poor design; rather, they are inherent to the process of reducing complex 
forms of expertise, institutional missions, and professional identities into numerical 
indicators (Espeland and Sauder 2007). In engineering and academia, these distortions 
become visible when global metrics encounter diverse national traditions, disciplinary 
norms, and organisational priorities (Shin and Kehm 2013). This section outlines three key 
distortions—compression, incentives, and legitimacy—and illustrates how they manifest 
across different contexts. 

 

4.1 The Compression Distortion: Reducing Complexity to a Single Indicator 
Metrics compress rich, multidimensional realities into simplified numerical forms (Porter 
1995). This compression is necessary for comparison, but it inevitably obscures nuance. 

Engineering examples 

• Chartership condenses a broad spectrum of professional capability — technical 
judgement, ethical reasoning, communication, leadership — into a single credential. 

• Licensure exams reduce diverse engineering competencies to standardised 
assessments, even when practice varies significantly across disciplines. 

• Postgraduate degrees compress intellectual depth, research experience, and 
disciplinary knowledge into a single qualification label. 

Academic examples 

• Global university rankings reduce institutional missions, disciplinary diversity, and 
societal contributions into a single ordinal position (Hazelkorn 2015). 

• Citation metrics condense scholarly influence into numerical counts, privileging 
fields with high publication volume or citation density (Hicks et al. 2015). 

• Teaching quality is often measured by student satisfaction scores, which capture 
only a narrow slice of the educational experience (Kornell and Hausman 2016). 

Compression is not inherently negative, but it shapes what becomes visible and what 
remains hidden. What cannot be easily quantified — tacit knowledge, mentoring, 
interdisciplinary work, community engagement — risks being undervalued. 

 

4.2 The Incentive Distortion: Metrics Shape Behaviour in Predictable Ways 
Metrics do not simply measure performance; they influence it (Espeland and Sauder 2007). 
When organisations adopt numerical indicators, individuals and institutions adjust their 
behaviour to align with what is measured (Campbell 1979). 

 

 

 



Engineering examples 

• Engineers may pursue chartered status primarily because it is required for promotion 
or mobility, even when the credential does not reflect the most relevant expertise for 
their role. 

• Global firms may prioritise engineers with recognisable credentials (e.g., CEng, PE) 
over those with deep local knowledge, because credentials are easier to compare. 

• Disciplines with clearer pathways to licensure (e.g., civil engineering) may attract 
different behaviours than those without formal regulation (e.g., software 
engineering). 

Academic examples 

• Universities may shift research strategies toward publication in high-impact journals 
to improve ranking performance. 

• Academics may prioritise metric-productive activities — grant writing, publication 
volume — over mentoring, teaching, or applied research. 

• Institutions may recruit internationally based on ranking visibility rather than 
alignment with local needs. 

These incentive effects are not uniform (Marginson 2019). They vary across countries 
depending on regulatory environments, funding structures, and cultural expectations. 
Metrics, therefore, shape behaviour differently in different contexts. 

 

4.3 The Legitimacy Distortion: Metrics Gain Authority Simply by Being Quantitative 
Metrics often acquire legitimacy because they appear objective, standardised, and 
comparable (Porter 1995). This legitimacy can overshadow local expertise, contextual 
knowledge, or alternative forms of evaluation (Bowker and Star 2008). 

Engineering examples 

• Chartership may be treated as definitive proof of competence, even when local 
experience or discipline-specific expertise is more relevant. 

• Engineers moving across borders may be required to “re-prove” competence 
because their credentials do not align with local metric systems. 

• Organisations may rely on credential checklists rather than professional judgement 
when assessing capability. 

Academic examples 

• Universities may justify strategic decisions — such as restructuring, hiring, and 
resource allocation — by citing ranking performance (Espeland and Sauder 2016). 

• Citation metrics may be treated as objective indicators of quality, even when they 
reflect disciplinary biases or publication cultures (Hicks et al. 2015). 

• Higher degrees from highly ranked institutions may be privileged over equivalent 
qualifications from less visible universities (Marginson 2019). 



Legitimacy distortion is subtle: metrics become authoritative not because they perfectly 
represent reality, but because they offer a convenient, standardised way to make decisions 
in complex environments (Porter 1995). 

 

4.4 Summary of the Three Distortions 
Together, compression, incentive, and legitimacy distortions help explain why global 
metrics produce such diverse outcomes across engineering and academic contexts. They 
also highlight why harmonisation efforts — whether in chartership, licensure, degree 
recognition, or university rankings — often encounter friction. Metrics simplify, shape, and 
legitimise, but they do so differently depending on where and how they are applied. 

 

 

 

Figure 1. The cumulative burden of global credential systems: how compression, 
incentive, and legitimacy distortions stack across engineering and academic contexts. 

These three distortions do not operate independently. Compression determines what 
becomes visible, incentive distortion shapes how individuals and organisations respond to 
what is visible, and legitimacy distortion stabilises these responses by granting metrics an 
aura of objectivity. Together, they create the conditions for metrics to become self-
reinforcing. This dynamic is captured in the Global Metric–Identity Feedback Loop, which 
explains how metrics travel across borders, are interpreted through local logics, shape 
identity and behaviour, and ultimately gain authority through repeated use. 

 



5. THE GLOBAL METRIC-IDENTITY FEED LOOP  

Metrics do not operate in isolation. They interact with local norms, institutional logics, and 
professional cultures, shaping how individuals and organisations understand themselves. To 
capture this dynamic, this paper introduces the Global Metric–Identity Feedback Loop, a 
conceptual model that explains how global indicators are interpreted locally and how these 
interpretations influence behaviour, identity, and ultimately the metrics themselves. 

The model consists of five interconnected stages: 

Global Metric → Local Interpretation → Identity Formation → Behavioural Response → 
Reinforced Metric 

This loop illustrates how metrics become embedded in professional and academic life, not 
simply as evaluative tools but as forces that shape meaning, legitimacy, and practice. 

5.1 Global Metric: Indicators That Travel Across Borders 
Global metrics include: 

• engineering chartership frameworks 

• licensure standards 

• expectations around higher degrees 

• global university rankings 

• citation indices 

• accreditation systems 

These metrics are designed to be portable and comparable. They offer a shared language for 
evaluating competence and institutional quality across diverse contexts. However, their 
portability does not guarantee uniform interpretation. 

 

5.2 Local Interpretation: Metrics Filtered Through Cultural and Institutional Logics 
When global metrics enter a local environment, they are interpreted through existing norms 
and expectations. 

Engineering examples 

• Chartership may be seen as essential (UK), optional (Australia), or secondary to 
licensure (US). 

• A master’s degree may signal advanced capability in one country and be considered 
routine in another. 

• Licensure may be tied to legal accountability in some regions and to professional 
identity in others. 

Academic examples 

• Rankings may be treated as strategic imperatives in some universities and as 
external reference points in others. 



• Citation metrics may be central to evaluation in some disciplines and peripheral in 
others. 

• Grant income may be a primary indicator of success in one national system and one 
of several indicators in another. 

Local interpretation determines how metrics are understood, valued, and acted upon. 

 

5.3 Identity Formation: Metrics Shape Professional and Academic Self-Understanding 
Metrics influence how individuals see themselves and how they believe others see them. 

Engineering identity 

• Engineers may view chartership as a marker of professional maturity. 

• Licensure may become central to identity in regulated disciplines. 

• Higher degrees may be perceived as necessary for credibility in some fields. 

Academic identity 

• Scholars may define success in terms of publications, citations, or grant 
performance, depending on local norms. 

• Early-career academics may internalise ranking-driven expectations. 

• Disciplinary cultures may shape whether teaching, research, or engagement is 
foregrounded. 

Identity formation is not passive; it reflects how individuals navigate the expectations 
embedded in metrics. 

 

5.4 Behavioural Response: Metrics Influence Action and Strategy 
Once metrics shape identity, they influence behaviour. 

Engineering behaviours 

• Pursuing chartership or licensure to meet organisational expectations. 

• Seeking postgraduate qualifications to enhance mobility or credibility. 

• Aligning career choices with credential pathways recognised by global firms. 

Academic behaviours 

• Prioritising publication in high-impact journals. 

• Focusing on grant acquisition or citation visibility. 

• Aligning research agendas with ranking criteria. 

These behaviours reinforce the perceived importance of the metrics that shaped them. 

 



5.5 Reinforced Metric: Metrics Gain Authority Through Use 
As individuals and organisations align with metrics, the metrics themselves gain 
legitimacy. 

• Chartership becomes a widely accepted indicator of competence because engineers 
pursue it. 

• Rankings become influential because universities respond to them. 

• Higher degrees are increasingly expected because they are becoming more common. 

• Citation metrics gain authority because they shape academic behaviour. 

This reinforcement closes the loop: metrics shape identity and behaviour, and identity and 
behaviour strengthen the authority of metrics. 

 

5.6 Why the Feedback Loop Matters 
The Global Metric–Identity Feedback Loop helps explain: 

• Why global harmonisation of engineering credentials is challenging 

• Why academic rankings produce different effects across countries 

• Why do higher degrees carry different meanings in different contexts 

• Why mobility barriers persist despite international frameworks 

• Why metrics feel objective even when their interpretations vary 

The model provides a foundation for analysing the implications of quantification across 
engineering and academic systems. Understanding how metrics shape identity and 
behaviour provides a foundation for analysing their practical consequences. The following 
section examines how these dynamics manifest in engineering organisations and academic 
institutions, highlighting the tensions and inequalities produced by global metric cultures. 



 

Figure 2. The Global Metric Identity Feedback Loop 

A conceptual model illustrating how global metrics are interpreted locally, internalised 
through identity formation, enacted through behavioural response, and subsequently 
reinforced, with compression, incentive, and legitimacy distortions operating across the 
cycle. 

 

6. IMPLICATIONS 

The analysis presented in this paper demonstrates that metrics function as epistemic filters, 
producing characteristic distortions and shaping professional identity through feedback loops. 
These dynamics create specific challenges for organisations navigating global environments 
where the meaning of competence, legitimacy, and success varies across contexts. 

 

6.1 For Engineering Organisations 

Engineering organisations operating internationally must navigate credential systems that 
signal different forms of expertise depending on the regulatory environment, disciplinary 
tradition, and national culture. Three tensions emerge from this diversity. 

First, credential portability remains limited despite harmonisation efforts. Chartership, 
licensure, and degree requirements do not translate cleanly across borders. An engineer 
credentialed in one system may be required to "re-prove" competence when moving to 
another, even when practical expertise remains constant. Organisations that assume credential 
equivalence risk misinterpreting capability or creating mobility barriers that bear little 
relationship to actual competence. 



Second, over-reliance on formal credentials obscures practical expertise. Metrics such as 
chartership or postgraduate qualifications offer convenient signals, but they compress 
complex capability into simplified indicators.  

Third, global firms inadvertently privilege credential cultures aligned with their institutional 
origins. Organisations headquartered in regions where chartership is normative may require it 
globally, even when local professional cultures operate under different logics. This creates 
asymmetric mobility: engineers from credential-intensive systems find their qualifications 
recognised more readily than those from experience-based systems, regardless of actual 
capability. 

 

6.2 For Academic Institutions 

Academic institutions face parallel challenges as they respond to global rankings, citation 
indices, and competitive funding regimes that privilege particular publication cultures and 
research traditions. 

First, ranking pressures narrow institutional missions. Universities may restructure research 
portfolios, prioritise high-impact publications, or recruit internationally visible scholars to 
improve metric performance. These strategies can conflict with local missions, community 
engagement goals, or disciplinary strengths that do not align with ranking methodologies. 
Institutions that recognise rankings as partial and culturally situated indicators can resist 
homogenization while maintaining strategic awareness of global positioning. 

Second, metric-driven evaluation undervalues essential academic work. Teaching, mentoring, 
interdisciplinary collaboration, applied research, and community engagement are difficult to 
quantify and therefore risk marginalisation in evaluation systems that emphasise publication 
volume, citation counts, or grant income. The compression distortion described in Section 4 
means that what cannot be easily measured becomes structurally invisible, regardless of its 
intellectual or societal value. 

Third, citation-based metrics reflect Western publication norms. Scholars and institutions 
operating under different epistemic traditions experience systematic disadvantage, not 
because their work lacks quality but because quality itself is defined through culturally 
specific metrics. 

 

6.3 Cross-Sector Patterns 

Despite differences in regulatory logic—engineering tied to legal accountability, academia to 
reputational competition—both sectors exhibit similar metric-driven dynamics. 
Quantification creates incentives to align with what is measured, metrics gain legitimacy 
through repetition, and global indicators produce diverse local effects depending on 
institutional context. 

Two shared risks emerge. First, metrics narrow the definition of excellence, whether 
engineering competence or academic quality. Formal indicators become proxies for 



capability, and what resists quantification becomes devalued. Second, global metrics 
reinforce existing inequalities, privileging credential systems, publication cultures, and 
institutional traditions aligned with dominant Western norms while disadvantaging 
alternative approaches. 

Recognising these patterns does not require rejecting metrics entirely. It requires 
understanding that quantification is not a neutral measurement but a situated practice 
embedded in cultural assumptions, institutional histories, and power dynamics. Organisations 
and institutions that approach metrics with this critical awareness can make more informed 
decisions about when standardisation supports genuine comparability and when it obscures 
meaningful differences. These implications point to broader theoretical and institutional 
questions about the role of metrics in constructing professional and academic life. The final 
section synthesises the argument, outlines the paper’s contributions, and identifies 
directions for future research. 

 

7. DICUSSION AND CONCLUSION 

The analysis presented in this paper demonstrates that metrics are not neutral tools but 
cultural artefacts that shape how organisations and individuals understand competence, 
legitimacy, and success. Their influence extends beyond evaluation to identity formation, 
behavioural incentives, and global mobility. By examining engineering credentialing and 
academic evaluation through a cross-cultural lens, this paper reveals three fundamental 
characteristics of how quantification operates in professional and academic contexts. 

It is important to distinguish between a critique of credentialing systems and a critique of 
individuals who navigate them. Engineers and academics in post-colonial contexts, in 
particular, face asymmetric pressures: Western credentials carry disproportionate weight, yet 
the barriers to obtaining them are higher. Opting out of credential pursuit is often not viable 
when professional survival requires legibility within Western-dominated frameworks. The 
critique offered here targets the structural dynamics of metric systems, not the individuals 
whose careers depend on successfully navigating them. Indeed, those who experience 
credential systems as most burdensome—mobile professionals, international scholars, and 
engineers from non-Western contexts—are often best positioned to recognise the distortions 
analysed here. 

 

7.1 Metrics as Situated Practices 

Metrics are interpreted through local institutional logics, regulatory environments, and 
cultural expectations. Their meaning is not fixed but contingent on context. Chartership 
signals professional maturity in the United Kingdom, regulatory compliance in some 
contexts, and optional development in others. Global university rankings privilege certain 
publication cultures while marginalising alternative forms of scholarship. Higher degrees 
carry different epistemic weight depending on disciplinary tradition and national norms. 

This situatedness explains why global harmonisation efforts often encounter friction and why 
the same metric produces different outcomes across contexts. The Washington Accord, EUR 



ING frameworks, and Bologna Process all seek standardisation, yet local interpretation 
persists. Recognising metrics as situated practices rather than universal standards is essential 
for understanding how professional and academic systems actually function in an 
internationalised landscape. 

 

7.2 Metrics as Identity Technologies 

Engineers may view chartership as a marker of professional maturity, academics may define 
success through publication metrics, and institutions may structure their missions around 
ranking performance. These identities are not simply imposed; they emerge through 
individuals' navigation of the expectations embedded in metric systems. 

The Global Metric–Identity Feedback Loop demonstrates how this process operates: global 
metrics are interpreted locally, shape identity formation, influence behavioural responses, and 
are then reinforced through use. This feedback mechanism explains why metrics gain 
authority over time, why harmonisation remains elusive despite formal frameworks, and why 
mobility barriers persist even when credential systems claim equivalence. Identity is formed 
in dialogue with metrics, and that identity in turn strengthens the perceived legitimacy of the 
metrics themselves. 

 

7.3 Metrics as Drivers of Global Inequality 

Global metrics often privilege Western epistemic traditions, publication cultures, and 
credentialing systems. Citation indices reflect English-language journal dominance, 
university rankings reward particular forms of institutional organisation, and engineering 
credentials travel unequally across borders depending on their alignment with dominant 
professional cultures. This creates systematic disadvantage for institutions, disciplines, and 
regions operating under different norms—not because their work lacks quality, but because 
quality itself is defined through culturally specific indicators. 

This asymmetry is particularly evident in post-colonial contexts (Table 2), where engineers 
and academics must navigate dual credential requirements: local credentials that establish 
domestic legitimacy but travel poorly, and Western credentials that enable international 
mobility but require substantial resources and recognition not equally available. As 
professional body documentation reveals, engineers in Malaysia, Singapore, India, Kenya, 
and Nigeria often hold both local and Western credentials—not because one is insufficient, 
but because global systems privilege Western epistemic traditions while devaluing locally-
developed expertise. The result is not a level playing field where the 'best' credentials win, 
but a stratified system in which historical colonial relationships continue to structure whose 
expertise counts as legitimate and which mobility is enabled. 

The three distortions identified in this paper—compression, incentive, and legitimacy—
operate differentially across contexts, amplifying existing inequalities. Engineers from 
credential-intensive systems experience greater mobility than those from experience-based 
systems. Scholars publishing in Western journals accumulate citation advantage. Universities 
structured around research-intensive models perform better in rankings than those prioritising 



teaching or community engagement. Recognising these asymmetries is essential for 
developing more equitable evaluation frameworks that acknowledge diverse forms of 
expertise and institutional mission. 

 

7.4 Contributions and Future Directions 

This paper makes four contributions to the study of professions, quantification, and global 
knowledge systems. 

First, it conceptualises metrics as epistemic infrastructure rather than evaluative tools. This 
reframing extends work on commensuration, audit cultures, and professional jurisdiction by 
showing how metrics actively construct what organisations perceive as legitimate expertise. 

Second, it identifies three characteristic distortions of quantification — compression, 
incentive, and legitimacy — that operate across both engineering and academic systems. 
These distortions offer a diagnostic vocabulary for analysing how metrics reshape 
professional practice, institutional behaviour, and cross-national mobility. 

Third, it introduces the Global Metric–Identity Feedback Loop, a conceptual model that 
explains how metrics become self-reinforcing through local interpretation, identity 
formation, and behavioural alignment. This model advances theoretical understanding of 
how quantification gains authority over time. 

Fourth, through cross-cultural comparison of engineering credentialing and academic 
evaluation, the paper demonstrates how global metrics interact with local institutional 
logics, producing diverse outcomes and reinforcing global inequalities. This comparative 
lens extends existing research by showing how similar metric mechanisms operate across 
domains typically studied in isolation. 

Together, these contributions provide a foundation for analysing the politics of recognition, 
the globalisation of professional standards, and the consequences of quantification for 
expertise and legitimacy. 

This paper offers a conceptual framework rather than an empirical test, and several 
limitations follow from this approach. The analysis draws on comparative professional 
experience and existing literature rather than systematic data collection, which means the 
framework should be treated as generative rather than exhaustive. The examples provided 
illustrate cross-national variation but do not capture the full diversity of engineering or 
academic systems, particularly in regions where professional structures differ significantly 
from Western models. Future empirical work is needed to examine how the distortions and 
feedback mechanisms identified here manifest in specific organisational settings and how 
they evolve over time. 

 

7.5 Concluding Observations 

Metrics have become central to how engineering and academia define competence, 
legitimacy, and success. Yet their authority is not inherent; it is constructed through cultural 
assumptions, institutional logics, and global power dynamics. Understanding the 



epistemology of metrics—how quantification shapes what organisations believe is "real"—is 
essential for navigating an increasingly internationalised landscape in which success is 
measured but not uniformly understood. 

Credentialing regimes, ranking systems, and citation metrics disproportionately reflect 
Western institutional histories, publication cultures, and epistemic traditions. As these metrics 
travel globally, organisations and individuals outside these traditions are required to adapt to 
standards not of their own making, often without equivalent recognition of locally valid 
expertise. The consequence is not simply distortion but stratification: systems aligned with 
dominant metric cultures gain legitimacy and mobility, while alternative forms of knowledge 
and practice remain structurally undervalued. This dynamic helps explain why global metrics 
persist despite their limitations—they stabilise existing hierarchies while appearing objective. 

The frameworks presented in this paper provide tools for analysing how metrics operate, 
what they distort, and how they influence professional and academic life. Recognising the 
situated nature of quantification can help organisations, institutions, and individuals make 
more informed decisions, support diverse forms of expertise, and resist the homogenising 
pressures of global metric cultures. Metrics will continue to shape professional and academic 
environments, but their influence need not go unexamined. Critical awareness of how 
quantification constructs reality is the first step toward more equitable and context-sensitive 
evaluation systems. 

 

Notes 
 
The author used Grammarly (1.144.1.0) to support proofreading and minor 
language refinement. All ideas, analyses, interpretations, and conclusions are 
the author’s own 
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