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ABSTRACT

Enterprises cannot purchase durable adaptability simply by hiring qualified people or licensing new
technology. Capabilities must be developed, transferred into work, combined across roles, retained despite
turnover, and revised when circumstances change. This chapter examines the intellectual foundations and
managerial practice of talent development, organizational learning, and work transformation through a
critical secondary-source synthesis. Human-capital economics, the capability approach, adult and situated
learning, organizational knowledge creation, absorptive capacity, and task-based technological change are
compared with attention to their assumptions and unresolved tensions. Twelve sections develop
competency specification, multi-level needs analysis, instructional design, learning transfer and causal
evaluation, career and succession systems, knowledge management, digital and AI literacy, automation,
distributed employment, African workforce transitions, and resilient enterprise learning. Current
Rwandan business and labour statistics provide contextual constraints without being misread as
enterprise-specific skills audits. Verified international experiments illustrate the potential and limitations
of Al assistance and hybrid work. Original contributions comprise a capability-development loop, task-to-
capability decision framework, competency matrix, training-evaluation protocol, and fully worked
hypothetical Kigali SME investment case. The central argument is that the relevant outcome is not training
volume or technology adoption but a defensible, distributively responsible improvement in the enterprise's
capacity to perform, learn, and adapt. The proposed synthesis is analytical rather than an empirically
validated causal model.

Keywords: talent development; workforce competencies; adult learning; training transfer; organizational
learning; absorptive capacity; knowledge management; Al literacy; task redesign; Rwanda.

LEARNING OUTCOMES AND CONCEPTUAL ROADMAP

After completing this chapter, readers should be able to (LO1) distinguish skills, competencies,
capabilities, employability and knowledge at individual and organizational levels; (LLO2) conduct a role-
based training-needs diagnosis using organizational, task and person evidence; (LLO3) critically assess
major adult-learning and organizational-learning theories and their boundary conditions; (LLO4) design an
outcome-aligned blended training and assessment programme with transfer safeguards; (1.LO5) estimate
and critically evaluate learning outcomes, costs and potential business contributions without claiming
unsupported causal effects; (LO6) construct career, succession, knowledge-retention and resilient skill-
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portfolio arrangements; (L.LO7) evaluate Al-enabled task redesign, digital literacy and distributed work for
operational effectiveness, fairness and worker agency; and (LO8) defend a feasible capability-development
intervention for a Rwandan enterprise against an international comparator with documented assumptions
and uncertainties.

The discussion moves from the conceptual foundations of employability and skills (12.1) through
diagnosis, learning theory, programme design and evaluation (12.2—12.5); then to careers, institutional
knowledge and digital literacy (12.6—12.8); and finally to AI-mediated work, flexible employment, Rwanda
and African transitions, and enterprise resilience (12.9—12.12). Sections 12.13—12.15 integrate the
hypothetical case, theoretical synthesis, research agenda and assessment resources. Staffing and
recruitment remain principally within Chapter 9, psychological processes in Chapter 10, contractual rights
in Chapter 11, specialist technology design in Chapters 28—29, and enterprise-wide risk in Chapter 32.

12.0 INTRODUCTION: WHEN TECHNOLOGY ARRIVES BEFORE CAPABILITY

Consider a hypothetical twenty-four-person Kigali enterprise that processes specialty foods and distributes
packaged goods to independent retailers. An affordable cloud platform now offers automated inventory
forecasts, customer correspondence and promotional drafts. The managing director expects substantial
time savings and commissions two afternoons of software instruction. Three months later, staff can
demonstrate the interface, but reorder recommendations are unreliable, customer messages sometimes
contain inaccurate product claims, and the enterprise has not defined who approves an Al-generated
decision. The software works as supplied; the work system has not become reliably more capable. Sales
management blames insufficient employee initiative, while staff point to poor records, unclear
responsibility and limited opportunities to practice. This constructed example makes the distinction
between attending training and acquiring usable organizational capability concrete.

Talent development is the deliberate expansion of people's capacity to perform existing work, assume
future responsibilities and exercise professional judgment. Organizational learning denotes changes in
collective understanding, routines and possibilities for action arising from experience, inquiry and
interaction. The future of work concerns how tasks, occupational boundaries, employment relationships,
technologies and institutional protections may change. These processes intersect but are not
interchangeable. Learning may improve individual competence without changing organizational routines;
a technology may increase output without improving workers' future employability; an enterprise may
accumulate useful documents while losing the tacit competence needed to apply them. The analytic
problem is to identify the conditions under which experience becomes capability and capability becomes
responsible performance (Argyris & Schon, 1978; Cohen & Levinthal, 1990; March, 1991; Teece, 2007).

This problem has three dimensions. Its economic dimension concerns the costs, returns and distribution
of investment in skill. Its epistemological dimension concerns how know-how is acquired and whether
competence can be established from valid performance evidence rather than credentials or self-reports. Its
ethical and institutional dimension concerns the unequal power to decide what people should learn, which
tasks should be automated, who receives opportunities and who bears displacement risks. A company may
legitimately seek more productive workflows yet have insufficient justification to exclude older workers
from retraining because an untested model predicts lower returns. Conversely, maintaining every historic
job unchanged may be neither economically sustainable nor a sufficient safeguard of workers' long-run
agency. A defensible policy must address adaptability and justice together (Becker, 1964; Sen, 1999;
Acemoglu & Restrepo, 2019).
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12.0.1 Method, evidence hierarchy and scope

The chapter is a critical, purposive synthesis of secondary academic and documentary evidence, not a
registered systematic review, original employee survey, field experiment or evaluation of an identified
enterprise. The source selection covers foundational works explaining human capital, capabilities, adult
learning, transfer, organizational knowledge, technological task change and employment flexibility;
selected peer-reviewed reviews and experiments; primary standards and institutional guidance; and
official Rwandan statistical releases available by 31 October 2026. Targeted bibliographic checks included
author-title and topical searches relating to absorptive capacity, transfer of training, adult learning,
learning styles, Al exposure, Rwanda's 2024 Integrated Business Enterprise Survey, the August 2026
Labour Force Survey, and randomized workplace studies of generative Al and hybrid work. The method
has no claimed comprehensive database coverage, preregistered screening counts, unpublished
respondent material or estimated treatment effect.

Evidence is interpreted according to what produced it. A theory provides possible mechanisms, not a
demonstration that a managerial intervention works everywhere. A national statistical survey describes a
defined population and reference period, not the capabilities of a named firm. A randomized trial supports
an effect for particular participants, tasks and institutional conditions, not a universal productivity
coefficient. An employer-issued credential records completion or assessment under specified criteria; it is
not in itself proof of lasting transfer. Monetary values, task counts and learning scores in the Kigali case
are explicitly hypothetical, presented with enough information for independent recalculation. The reader
should not interpret the word 'future' as a forecast of occupational numbers or technological capability
that has not been established empirically.

A further distinction concerns the purposes of this synthesis. Theoretical comparison is used to identify
explanatory mechanisms; documentary analysis establishes what public institutions actually reported; and
decision analysis tests the internal coherence of a proposed investment under stated assumptions. These
are different epistemic operations. The source set is purposive rather than exhaustive, so absence of a
study from this chapter is not evidence that no such study exists. No meta-analytic effect is calculated, and
the illustrative business figures provide no population estimate. Source validity is judged by the match
between the claim and the design that produced it, with particular attention to sample selection, causal
identification, measurement units, implementation fidelity, and differences between the contexts in which
results were obtained (Aguinis & Kraiger, 2009; Noe et al., 2014).

12.0.2 The unit of analysis and the central proposition

Capability is not a single stock that can be measured once and then accumulated without regard to context.
At the person level it includes relevant knowledge, skill, judgment and opportunity to act. At the team level
it includes coordinated expertise, mutual understanding and the ability to manage exceptions. At the
enterprise level it includes repeatable routines, useful information, access to complementary technology
and authorized decision rights. Changes in one level do not automatically produce changes in another. A
worker may know how to recognize a false Al-generated claim but still be unable to stop publication if a
supervisor's approval procedure rewards speed alone. Accordingly, the chapter's central proposition is
conditional: development improves resilient enterprise performance when relevant competencies are
diagnosed accurately, learned through suitable practice, transferred under enabling work conditions,
integrated into collective routines, and evaluated against both operational outcomes and human
consequences. This is a conceptual synthesis requiring empirical testing, not an asserted universal law.
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12.1 CAPABILITIES, SKILLS AND EMPLOYABILITY

12.1.1 Distinguishing skills, competencies, qualifications and capability

A skill is a learned capacity to carry out a defined activity to an appropriate standard. Competence is
performance in a specified situation integrating knowledge, techniques, judgment and conduct; a
competency framework organizes observable or assessable expectations across roles. A qualification is a
recognized credential issued under a specified assessment arrangement, while employability concerns a
person's capacity to obtain, maintain and navigate meaningful work under actual labour-market
conditions. Organizational capability is more than the sum of employees' skills because production also
requires coordinated tasks, tools, shared information and rights to act. The distinction is crucial when
employers mistake possession of a certificate for the ability to handle exceptions or confuse completion of
an online module with safe independent practice (Becker, 1964; Cohen & Levinthal, 1990).

Competence can be modeled as an interaction rather than a fixed personal score: observed job
performance depends on knowledge and practice, opportunity, equipment, information, workload and
environmental conditions. This is not an assertion of a universal multiplicative equation. It is a diagnostic
warning against attributing a task failure exclusively to the worker. If an inventory analyst has the
necessary forecasting knowledge but receives inconsistent stock data, training alone may not improve
forecast accuracy. If an experienced employee produces reliable outputs only by consulting a colleague, the
manager should examine whether the job requires shared rather than independent capability. Measuring
the relevant configuration requires direct task evidence, not a single generic 'digital skills' rating.

12.1.2 Human capital, freedom and rival views of skill investment

Becker's (1964) human-capital framework treats education and on-the-job training as investments with
expected productivity and income consequences. Its distinction between more transferable general
training and firm-specific knowledge clarifies why employers and employees may disagree about financing
development or post-training retention. Yet this framework often assumes relatively identifiable returns
and labour-market mobility. Under imperfect credit, discrimination, family obligations or insecure work, a
highly beneficial course may be inaccessible even when its social return is substantial. The capability
approach associated with Sen (1999) shifts attention toward substantive opportunities to pursue valued
lives: skill matters not only as an input to productivity but as a basis for agency, mobility and participation.
This does not eliminate the need to finance training, but makes a cost-benefit calculation incomplete
unless the distribution of risks and choices is specified.

A complementary organizational account arises from the resource-based and absorptive-capacity
traditions. Cohen and Levinthal (1990) argued that prior related knowledge makes it easier to identify,
assimilate and apply valuable external information. Its key implication is path dependence: enterprises
that neglect foundational literacy, data discipline or supervisory capability may find later technology
adoption more expensive. The limitation is that pre-existing knowledge may also create rigidity and a bias
toward familiar solutions. A high-performing senior specialist can reject a useful new procedure because it
does not resemble earlier practice. Hence capability development must balance depth of expertise with
receptiveness to disconfirming evidence (March, 1991).

12.1.3 Skill taxonomies, assessment signals and transitions

A useful occupational taxonomy distinguishes foundational literacy and numeracy; task-specific technical
skills; digital and data competencies; relational and communication skills; adaptive and managerial
judgment; and regulated professional competencies. These categories overlap. 'Critical thinking', for
example, is not a fully context-free trait: evaluating a pharmaceutical stock alert requires relevant
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technical knowledge, while identifying a misleading sales statistic requires statistical understanding.
Taxonomies should therefore be translated into task evidence, proficiency levels and error tolerances
rather than treated as self-explanatory labels. A role may legitimately require different performance
thresholds for a trainee, a supervised practitioner and an independent approver.

Credentials and microcredentials can reduce uncertainty about applicants when assessment content,
integrity, recognition and currency are credible. However, qualification inflation may exclude competent
workers whose knowledge was acquired informally. In Rwanda and other African contexts with substantial
informal enterprise activity, prior learning and practical demonstrations may warrant recognition without
equating every informal practice with adequate safety or quality. A portable record of demonstrated
capabilities can help workers change sectors, while employers retain responsibility for verifying that skills
transfer to their own equipment, language, regulations and customer standards. The design question is not
'credential versus experience' but how each contributes evidence about specified competencies.

12.1.4 Dynamic capabilities and the limits of linear career narratives

Occupational transitions rarely follow a simple progression from lower to higher technical skill.
Automation may reduce some routine tasks while increasing demand for verification, customer judgment,
data quality and system maintenance. Workers need adjacent capabilities that permit movement across
roles, not only mastery of an existing job description. Yet the idea of limitless individual adaptability can
conceal organizational obligations: an employer that repeatedly changes systems without protected
learning time shifts the cost of technological experimentation onto workers. Capability portfolios should
therefore make shared commitments visible, including employee-directed development, employer-funded
practice and clear transition pathways. The distinction between skill acquisition and labour demand
remains essential: even excellent training cannot create vacancies where effective demand is absent
(Autor, 2015; Acemoglu & Restrepo, 2019).

There is also a temporal and distributive aspect to skill valuation. A capability can be highly valuable to its
present employer but insufficiently portable to another occupation; alternatively, foundational numeracy
or communication may generate social returns that the current firm cannot capture. Training policy
should therefore make the financing horizon explicit. The enterprise may rationally seek a rapid reduction
in process errors, while a worker seeks recognized progression and a policymaker seeks broad labour-
market participation. These purposes need not coincide. Evaluation should ask not only whether one
employer gained productivity, but also whether acquired proficiency is demonstrable, transferable and
compatible with reasonable opportunity for workers to use it elsewhere. This question is especially
consequential where qualifications and work histories are imperfect signals of actual performance.

12.2 TRAINING NEEDS ANALYSIS

12.2.1 From performance complaint to evidence-based diagnosis

Training needs analysis (TNA) is the structured assessment of a discrepancy between required and
demonstrated capability, together with a judgment about whether a learning intervention can plausibly
reduce that discrepancy. Classical approaches distinguish organizational, task and person levels
(Tannenbaum & Yukl, 1992; Aguinis & Kraiger, 2009). The organizational level asks which strategic
commitments, regulations, technologies or service risks require different competence. Task analysis
identifies actual activities, frequency, consequences of error, prerequisite knowledge and working
conditions. Person analysis examines evidence of individual or group proficiency without presuming that
every observed performance difference originates in motivation or ability.

SIXBERT SANGWA « 5



THE BUSINESS ENTERPRISE | CHAPTER 12

A credible diagnosis begins with an operational question. 'Our team needs Al training' is insufficiently
specified; 'Which employees must verify machine-drafted customer information before release, and which
errors are they currently unable to recognize?' identifies an assessable action. Evidence may include job
observation, de-identified error records, structured demonstrations, manager and employee accounts,
incident reviews, customer complaints, process maps and regulatory obligations. Each has limitations. A
supervisor's perception may reflect visibility bias; an error count can rise when reporting improves; a self-
assessment can reflect confidence rather than competence. Independent samples of actual work and
triangulation across roles reduce the risk of a fashionable but irrelevant programme.

12.2.2 Organizational, task and individual levels in practice

At the organizational level, the analyst relates learning requirements to intended market activity, budget,
technology, governance and operational risk. A distributor planning online B2B ordering might need
customer-data protections, reconciled product records, bilingual communications and cyber incident
escalation. Task analysis then decomposes the work into observable outputs and decision points: updating
stock, validating customer consent, checking Al-generated messages and approving dispatch. Each task is
graded by criticality, frequency, complexity, variability and potential harm. Person analysis combines role
coverage with direct demonstration and opportunity constraints. Workers should be permitted to correct
inaccurate descriptions of their work, because managerial job descriptions frequently omit essential
informal coordination.

A competency gap can be expressed as required proficiency minus demonstrated proficiency, but treating
ordinal ratings as cardinal differences requires caution. On a four-level rubric, a difference between Levels
1 and 2 may not have the same economic significance as a difference between Levels 3 and 4. A priority
matrix can use ordinal categories without arbitrary multiplication: immediate intervention for safety-
critical gaps; scheduled intervention for strategically important and frequent tasks; targeted coaching for
infrequent low-consequence gaps; and process repair where the principal barrier is missing data or
authority. The cost of assessment should remain proportionate to risk, particularly in SMEs where
elaborate psychometrics may add little beyond a short supervised work sample.

Table 12.1 | Illustrative role-based competency matrix (hypothetical Kigali SME)

Observed

Required
equire level (1- Risk / response

Competency / evidence

level (1-4)

Reliable stock-data entry, checked against physical count 3 2 High: supervised reconciliation practice

High: scenario-based review before publication

Al-generated customer message verification 3 1 .
rights
Customer-data handling and secure access 3 2 High: access control and phishing rehearsal
Basic spreadsheet forecasting 2 2 Medium: retain monitoring and refreshers
Critical: revise authority and train decision
Exception escalation and documentation 3 1 v

pathway

Note. The matrix is an original teaching instrument, not an empirical audit. Levels: 1 = recognizes concepts; 2 = performs with
supervision; 3 = performs independently in routine and exception cases; 4 = coaches others and improves the procedure. A task's
risk also depends on work design and control efficacy; proficiency scores should not be interpreted as interval-scale measurements.
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12.2.3 Stakeholder involvement, equity and diagnosis validity

Needs analysis is partly an allocation of opportunity. Management may privilege employees already
viewed as high potential, while excluding temporary staff, workers with disabilities or those on less visible
shifts. An equitable TNA documents whose work is affected, whose evidence was solicited, whether
language and access barriers were addressed, and whether a non-training solution was compared.
Protected worker voice is especially important when staff recognize a hazardous process but fear that
admitting uncertainty will lower their appraisal. Formal skills inventories can unintentionally become
surveillance or redundancy selection instruments; the intended use, retention period and access rights
should therefore be disclosed before data collection.

The central diagnostic counterfactual is simple: if employees fully mastered the proposed competencies
tomorrow, would the performance problem materially improve? If the answer is no because a defective
machine, incentive conflict or unreliable software remains, training is not the primary intervention. If the
answer is yes only when a supervisor authorizes new decision rights, a combined learning-and-
organization redesign is necessary. A sound TNA is consequently a cross-functional inquiry involving HR,
line managers, operations, digital systems and, for material legal or financial consequences, governance
and finance (Baldwin & Ford, 1988; Salas et al., 2012).

A practical diagnostic record should identify a named process owner, a critical task and expected standard,
the specific performance evidence, alternatives to training, those workers affected, the level of risk, and an
intended reassessment date. The analyst should also document nonparticipation and missing evidence.
For example, a task demonstration held only during normal office hours may systematically exclude staff
on evening shifts. Apparent competency differences could then be differences in observation opportunity.
The central validity question is whether the assessment provides comparable evidence of the same
construct across relevant roles. Correcting this bias is not merely an equity concession: inaccurate
diagnosis also wastes training resources and leaves real operational bottlenecks untreated.

12.3 LEARNING THEORIES FOR ADULT WORKFORCES

12.3.1 Adult agency, prior experience and self-direction

Adult learning does not imply that all adults learn alike or that formal instruction becomes unnecessary.
Knowles's account of andragogy foregrounds the learner's accumulated experience, practical purposes and
desire for some control over learning (Knowles, 1980). These are useful design heuristics, not universal
psychological laws: a newly recruited worker may require explicit foundational instruction and close
feedback before exercising autonomy on a high-risk task. Adult employees can also hold mistaken routines
learned through experience. An effective programme makes the immediate job relevance visible, activates
relevant prior knowledge, supplies credible evidence when established habits are unsafe, and offers
choices compatible with competence standards.

Self-directed learning can be valuable where the learner has a clear objective, resources, feedback and
time, but merely offering an online course does not create those conditions. Workers with long shifts,
shared devices or intermittent connectivity may be formally granted access while practically excluded.
Employers should distinguish voluntary professional exploration from mandatory employer-specific
learning and budget protected time accordingly. Recognizing adult agency means permitting questions
about the value and consequences of the new practice, not simply asking workers to bear responsibility for
completing modules after work.
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12.3.2 Experiential, situated and social learning

Kolb's (1984) experiential learning framework proposes a relationship among concrete experience,
reflection, conceptual interpretation and experimentation. Used judiciously, this cycle prevents a common
error: assuming that repeated exposure automatically creates reliable learning. Rehearsing the same
incorrect stock-entry method can strengthen an error. The learning event must include feedback and an
opportunity to test a better action. Yet Kolb's model should not be interpreted as proof that every learner
progresses through four strictly ordered stages or belongs to an immutable learning-style category.

Situated learning emphasizes participation in social practice rather than treating knowledge as a
detachable object (Lave & Wenger, 1991). Novices learn not only rules but the ways experienced
practitioners recognize anomalies, coordinate around uncertainty and judge what counts as an adequate
result. Legitimate access to progressively demanding work and explanation by competent colleagues are
often indispensable in small enterprises. A community of practice can therefore preserve expertise across
job titles, but it can also reproduce exclusion, outdated conventions and status hierarchies (Wenger, 1998).
A trainee should be permitted to question a veteran's shortcut when a documented standard or new hazard
contradicts it.

12.3.3 Deliberate practice, retrieval and limits of learning-style matching

Learning design should select practice according to the performance demanded. Factual procedures
benefit from spaced retrieval and correction; complex interpersonal work benefits from simulations with
feedback; safety-sensitive activities require supervised repetition under realistic conditions; and analytical
judgment benefits from comparing borderline cases. Familiarity, fluency in a demonstration and
satisfaction with an instructor do not establish durable performance. Pashler et al. (2008) found
inadequate evidence to justify matching instruction to commonly asserted visual, auditory or kinesthetic
'learning styles' as a general policy. Accessibility and preferences matter, but they are not proof of a
meshing effect. It is more defensible to use explanations, diagrams, demonstrations and practice because
the task demands them and because alternative formats improve access.

Social learning raises a further institutional problem: not everyone has equal access to expert colleagues,
high-value assignments or mistakes that are tolerated as learning opportunities. Apprenticeship without
attention to power can become unpaid repetition of low-skill tasks, whereas mentorship tied to gradually
expanded responsibility may increase both competence and employability. A mature learning system pairs
experiential learning with transparent assessments, safety boundaries and pathways for challenging
incorrect established practice.

Research on durable remembering provides a stronger basis for some design decisions than generic
learning-style inventories. Distributed practice spreads learning over time and can improve delayed recall
relative to equivalent massed presentation, although suitable intervals depend on the material and
retention horizon (Cepeda et al., 2006). Dunlosky et al. (2013) assessed practice testing and distributed
practice favourably across varied educational conditions. Applying these findings to adult employment
requires care: remembering an access-control rule is different from executing a safe recovery during an
actual system outage. A training design can nevertheless combine scheduled retrieval of essential rules
with repeated performance in changing task conditions. The assessment should test the required
workplace construct, not simply reproduce the practice prompts learners already know.
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12.4 TRAINING PROGRAMME DESIGN

12.4.1 Constructive alignment and a theory of change

Instruction should begin with a performance outcome, not a content catalogue. The design chain is: a
business requirement implies a role task; the task defines observable competence; the competence
identifies prerequisite knowledge and practice; the assessment samples authentic performance; and the
work environment determines whether the capability can be used. For example, 'understand generative AI'
is difficult to verify. 'Given ten machine-drafted customer messages, identify unsupported claims, remove
personal data, correct source mismatches and escalate ambiguous cases under the approved protocol'
describes an assessable job behavior. The intended organizational outcome might be fewer inaccurate
communications, but other conditions, including review authority and data quality, must be specified
before attributing a change to training.

ISO 30422:2022 offers internationally developed guidance on workplace learning that encompasses
immediate organizational needs, longer-term skills and workers' career-related development; it is
guidance rather than evidence that a particular programme is effective (International Organization for
Standardization, 2022). Training outcomes should use criteria that are observable and meaningful. A well-
designed sequence begins with relevant concepts and demonstrations, advances to guided practice,
introduces realistic variations and exceptions, and ends with independent performance and feedback.
High-consequence work may require a minimum mastery threshold rather than an average group pass
rate, because an average can conceal that one unprepared employee holds publication rights. The
programme must also specify prerequisites, training time, responsible coaches, language access,
assessment integrity, refresher intervals and appeal or remediation procedures (Salas et al., 2012).

12.4.2 Instructional modalities and sequencing decisions

Classroom instruction is useful for shared concepts and dialogue; on-the-job coaching exposes genuine
constraints; job aids support infrequent procedures; simulation protects customers and assets while
learners experiment; and well-designed digital modules can provide flexible repeated practice. These are
complements, not competing fashions. A blended pathway may start with a short briefing, move to an
offline checklist, require supervised live cases and culminate in an independently reviewed work sample.
For an informal enterprise, a laminated process card and thirty minutes of coached practice may yield
more usable improvement than an elaborate learning-management platform. For a multinational, digital
delivery may be economical but needs localization, identity controls and mechanisms for checking actual
transfer.

A training calendar should be synchronized with workload. Removing key staff for all-day sessions during
a seasonal production peak may create errors elsewhere; extending training into unpaid evenings may be
coercive or exclusionary. Supervisors should reserve time for practice, protect novice learners from
premature independent responsibility and use short feedback loops. Costing requires facilitation, learner
hours, temporary replacement, materials, connectivity, assessment, supervision and ongoing
maintenance. A course license priced at zero is not a zero-cost intervention if employee time, devices or
data protection are material expenses.

12.4.3 Coaching, supervisors and implementation fidelity

Coaching is not simply informal advice. A workable coaching contract establishes the skill to be practiced,
a baseline observation, a demonstration, a safe opportunity to try, timely feedback, a second observation
and an escalation route when a task exceeds the learner's authority. Supervisors have a decisive role in
reinforcing transfer, but they can also undermine it by rewarding speed while punishing the questions
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newly trained workers are expected to ask. Learning effectiveness is therefore partly an organizational
design issue, as anticipated by training-transfer scholarship (Baldwin & Ford, 1988; Blume et al., 2010;
Grossman & Salas, 2011).

Programme fidelity and adaptation must be distinguished. Fidelity concerns whether essential content,
practice and safeguards are delivered; adaptation concerns justified changes in language, examples,
technology or sequencing. A Rwandan SME may adapt an international cybersecurity module into
Kinyarwanda and use locally recognizable mobile-payment scenarios while retaining core requirements
about access control and reporting. Recording adaptations makes learning more reproducible and helps
educators compare what was intended with what was experienced. Nevertheless, good implementation
cannot compensate for a programme that diagnoses the wrong problem.

Learning pathways must also address the risk of unequal opportunity to practice. If only senior workers
receive supervised exception cases, a later performance advantage may partly reflect privileged exposure
rather than innate potential. Managers can maintain a practice-allocation log that records which
employees encountered routine and exceptional tasks, the quality of feedback, and any accommodations
made for language or disability. Such monitoring should be used to correct access, not to impose
mechanical equality where safety requires different authorization. In addition, the organization should
distinguish required demonstration thresholds from promotional promises. Certification for independent
execution of a safety-critical procedure confirms competence under assessed conditions; it does not
automatically create a vacancy, authorize a managerial position, or establish unmeasured future
performance (Noe et al., 2014).

12.5 ASSESSMENT AND TRAINING EVALUATION

12.5.1 What assessment can and cannot establish

Assessment asks whether a person can demonstrate a specified competence under defined conditions;
evaluation asks whether a development intervention has produced outcomes that justify its cost and
consequences. The distinction is often obscured by reports that a certain number of employees were
trained. Attendance is a legitimate administrative indicator but proves neither mastery nor transfer. A
secure online quiz can assess recognition of rules while failing to establish that an employee will notice a
misleading Al-generated figure in a commercial document. Conversely, a supervised performance
demonstration can test applied judgment but may be sensitive to the particular scenario selected. A sound
assessment architecture employs a representative set of tasks, known marking criteria, feedback and an
appropriate re-assessment mechanism (Aguinis & Kraiger, 2009; Salas et al., 2012).

The four familiar evaluation levels, reactions, learning, behavior and results, help distinguish immediate
learner experience from later enterprise outcomes. They do not automatically constitute a causal model in
which favorable reactions generate learning, learning necessarily transfers and transfer must improve
profits. Holton (1996) criticized the insufficiency of such a sequence as an explanatory theory because
motivation, work environment and other intervening variables matter. The more rigorous question is what
outcome was sought, when it should emerge, how it will be measured and what competing explanations
could generate the same change. A successful intervention can yield learning without measurable
enterprise profit where demand contracts; a reported profit increase can occur without effective learning if
the firm simultaneously raises prices.

12.5.2 Training transfer and the work environment

Training transfer is the sustained application and appropriate generalization of acquired capabilities to job
performance. Baldwin and Ford (1988) organized the problem around trainee characteristics, training
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design and work conditions; Blume et al.'s (2010) meta-analysis further synthesized the roles of learner,
intervention and workplace conditions while acknowledging variation across studies. Transfer requires
both capacity and opportunity. An employee trained in root-cause analysis will not practice it if
supervisors close every incident without investigation; a worker trained to review customer-data risks
cannot prevent harmful disclosures without access permissions and authority to escalate. Managerial
claims that workers have 'resisted change' should therefore be tested against actual reward systems,
workload and technical feasibility.

Transfer planning should begin before training. A line supervisor identifies two upcoming cases on which
newly learned competence can be exercised, supplies access to appropriate data, checks performance after
two and six weeks, and documents recurring exceptions. Peer coaching can preserve gains when an
instructor leaves. Where skills are rarely used, retrieval prompts and job aids may be more reliable than a
one-off certification. Retention must be measured at a relevant interval, particularly when the risk of a
forgotten procedure is serious. The point is not maximal frequency of measurement but timely evidence
that the target behavior persists where it is needed.

12.5.3 Counterfactual reasoning and reproducible indicators

A basic pre-post comparison is expressed as AY = Y_after — Y_before, where Y is a precisely defined
indicator. If order-record error rates fall from 12 per 100 cases to 8 per 100, the observed difference is —4
percentage points, or a 33.3% relative reduction. This does not establish a training effect because customer
mix, supervision, software quality and reporting practices may have changed. Where feasible, the
enterprise can compare a phased training group with a similar not-yet-trained group. A difference-in-
differences contrast is A_DID = (Y_T,after — Y_T,before) — (Y_C,after — Y_C,before). Its interpretation as
a causal training effect requires credible assumptions including parallel counterfactual trends and the
absence of important concurrent differential shocks. For small firms, statistical power and spillovers may
render a controlled evaluation impractical; the appropriate response is modest inference, not fictitious
precision.

Evaluation should combine competence evidence, operational metrics, costs and worker effects. For
example, the same programme may reduce customer corrections while extending unpaid work time;
excluding the latter would bias the appraisal. Return on investment can be expressed as ROI =
(attributable monetized benefits — total programme cost)/total programme cost x 100%, but the word
'attributable' is demanding. Managers should avoid multiplying an observed improvement by revenue and
claiming a verified training return without considering contribution margins, capacity limits, error costs,
causal identification and implementation expense. When attribution is too weak, present a break-even
scenario or sensitivity range rather than a purported realized ROLI.

Table 12.2 | Prospective training-evaluation plan for an SME Al-literacy pathway

Question / outcome Measure and timing Evidence and comparator Attribution and safeguard
Can staff recognize unsupported Al Structured 10-case work Blind rubric; same construct ~ Assessment validity and
claims? sample, baseline and week 4 with parallel cases assessor calibration

Proportion of eligible
Do staff verify before dispatch? communications with
recorded review, weeks 0-12

Transaction records, Review logging may improve
supervisor sample checks independently of competence

Corrections per 100 eligible . Compare phased team if
. . Customer log; product-mix . .
Are customer corrections reduced? messages, baseline and weeks practicable; do not claim
and volume checks . )
5-12 causality otherwise
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Question / outcome Measure and timing Evidence and comparator Attribution and safeguard

Simulated access-control and

. . o . Direct demonstration and No real customer data in
Are security practices safer? incident-reporting tasks, week .
access logs exercises
4 and week 12
Full cost and plausible Payroll time, fees, Report sensitivity and cost
Is the investment feasible? avoided rework, twelve-week contribution-based . P .
. distribution
model assumptions
Protected learning hours, De-identified participation .
. o . Do not repurpose training
Are employees treated fairly? access and adverse incidents, register and worker .
scores for covert discipline
throughout feedback

Note. Original prospective instrument. It identifies measures and threats to inference; it contains no observed study results. All
proposed workplace data collection should meet applicable confidentiality, consent and labour requirements.

Evaluation design should be proportional to both decision value and inferential difficulty. When errors are
rare but serious, an observed decline from two events to zero is too sparse to establish a stable rate, and
simulated exception handling may be a more informative intermediate outcome. When there are many
transactions, rates should include consistent eligibility rules and exposure denominators, with confidence
or uncertainty intervals where the design allows them. Management should predefine the minimally
important effect and its decision consequences before examining results. A positive financial scenario, an
improvement in measured task competence and an ethically acceptable treatment of employees are three
separate findings; none logically establishes the other. Burke and Hutchins (2007) reinforce the
significance of the work environment for transfer, but their integrative review should not be read as a
universal effect-size estimate.

12.6 CAREER DEVELOPMENT AND SUCCESSION

12.6.1 Career agency and organizational continuity

Career development concerns the evolving relationship among a person's aspirations, capabilities,
assignments, opportunities and constraints. Succession planning concerns continuity of roles whose
sudden vacancy could impair an enterprise's commitments. Both use capability information but have
different beneficiaries and time horizons. A development plan should identify a desired next contribution,
evidence of readiness, learning experiences, mentoring, required resources, milestones and the
individual's ability to revise the goal. Career pathways should permit lateral expert development as well as
promotion into supervision; not every skilled technician benefits from becoming a manager. Limiting
advancement to hierarchical promotion may deprive the enterprise of technical depth and place unwilling
employees in managerial roles.

A succession plan asks what knowledge, decision rights and relationships are concentrated in critical roles
and how exposure can be reduced. In a small Rwandan family firm, the founder may uniquely know
suppliers, payment exceptions and regulatory processes; the business can be vulnerable even if a relative is
formally named successor. Succession therefore requires delegated decisions, documented operational
knowledge, shadowing, reciprocal trust and emergency authority. It should not imply that family
membership substitutes for demonstrated competence or that seniority automatically establishes
readiness. Conversely, an external replacement may possess formal credentials while lacking locally
embedded knowledge and language competence (Cohen & Levinthal, 1990; Wenger, 1998).
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12.6.2 Mentoring, mobility and distributional justice

Mentoring can provide access to tacit judgment, networks and developmental feedback; sponsorship uses
influence to create opportunities for another person. They must be distinguished because mentoring
advice may be available to many while sponsorship access remains concentrated among insiders.
Transparent nomination, rotation of challenging assignments and documented readiness criteria can
reduce favoritism without denying the value of trusted relationships. Gender, disability, age, caregiving
commitments and location can interact with informal opportunity structures. An evening training
programme may appear equally open while excluding workers with major family obligations. Fairness
therefore requires examining effective access and not merely formal invitation.

The enterprise may fear that transferable learning will encourage employees to leave. Restricting
development to firm-specific routines can protect short-term retention while weakening employee agency
and the organization's capacity to recruit. A more defensible exchange offers meaningful growth, lawful
and transparent terms, reasonable recognition of development and work quality that provides employees a
reason to remain. Employers should measure career mobility and retention together: zero turnover is not
the sole objective, and departure of capable people can coexist with a reputation for responsible
development. At the same time, a succession system should protect commercially sensitive information
through proportionate confidentiality and handover controls, not through excessive restriction of acquired
general skills.

12.6.3 A compact individual development plan

A usable plan records the current role, the next feasible capability, the observable evidence required, the
primary developmental experience, mentor or assessor, learning hours, review date and possible next
assignments. For example, a logistics coordinator seeking analytical responsibility might undertake a
supervised demand-forecasting project using anonymized historical orders, present a sensitivity analysis
to a cross-functional review and receive feedback from operations and finance. Passing a course alone
would not certify readiness to approve inventory commitments. Readiness is demonstrated when the
employee can explain assumptions, detect exceptional cases, follow authorized controls and defend a
decision against alternatives. The employee should be able to challenge an inaccurate readiness judgment
through a credible review mechanism.

Succession choices also create a governance problem. Readiness assessments are vulnerable to similarity
bias, patronage and confusion between loyalty and capability. An orderly process begins with the
obligations of the critical role, identifies independently observable thresholds, evaluates more than one
feasible successor where possible, and documents how deficiencies will be addressed. Mentoring evidence
is encouraging but qualified: Allen et al. (2004) synthesized associations between mentoring and career
outcomes, while the reviewed designs and selection processes limit simple causal interpretation. The
relevant institutional lesson is to provide access to developmental relationships without allowing informal
sponsorship to bypass defensible selection or to silence disagreement. Boards and owners should consider
the possibility that a genuinely qualified external successor may protect the enterprise better than an
unprepared internal nominee.

The plan should be reviewed after a completed work cycle, not solely after a set number of training hours.
A well-designed review asks the employee to submit an actual deliverable, explain one error or uncertainty
encountered, compare the outcome with a pre-agreed criterion and document what additional work
experience is required. For succession purposes, the enterprise should also assess whether at least one
other person can temporarily perform the role under an authorized handover. This distinguishes
developmental aspiration, present qualification, readiness for independent duty and organizational
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continuity. When the evidence is mixed, a staged appointment with clearly bounded decision rights is
more defensible than either immediate promotion or indefinite exclusion.

12.7 ORGANIZATIONAL LEARNING AND KNOWLEDGE MANAGEMENT

12.7.1 From individual insights to revised organizational practice

Organizations can retain knowledge in procedures, roles, product designs, customer relations, language
conventions and decision rules. Argyris and Schon (1978) distinguished forms of learning in which actors
correct a discrepancy within governing assumptions from deeper inquiry that revises those assumptions
themselves. In a distribution business, reducing the time to reconcile stock records may be a useful
correction; asking why staff are rewarded for shipment speed without stock accuracy can challenge the
governing performance model. The distinction is analytic, not a hierarchy in which every problem
warrants wholesale cultural transformation. Frequent operational errors may require a simple stable
routine, whereas persistent contradictions between declared safety values and incentives may require
deeper revision.

March (1991) described a tension between exploiting established knowledge and exploring alternatives.
Exploitation tends to supply faster and more measurable returns; exploration is uncertain and can appear
wasteful until the environment changes. Yet exploration without discipline can generate perpetual
experimentation and erode dependable operations. A learning enterprise needs both: routine work that is
safe and consistent, and bounded opportunities to test new processes. This tension becomes especially
salient when Al tools make prototyping cheaper but also increase the quantity of plausible yet unverified
outputs. Learning quality is determined by the selection and correction of ideas, not the volume of content
produced.

12.7.2 Tacit and explicit knowledge

Explicit knowledge can be articulated and stored in manuals, records, checklists or databases. Tacit
knowledge includes situated judgment and embodied skill that is difficult to exhaustively describe.
Nonaka's (1994) knowledge-creation account examines interactions between tacit and explicit knowledge,
emphasizing that individuals generate insight while organizational arrangements amplify and recombine
it. The framework is useful for designing demonstration, discussion, written reflection and
experimentation, but its stylized conversion categories should not be taken as proof that every tacit
competence can be fully codified. A veteran quality inspector may recognize an unusual packaging sound
long before a written checklist captures that signal; a video and apprenticeship may communicate more
than a textual manual.

Knowledge management (KM) should therefore be understood as a set of decisions about knowledge
discovery, verification, sharing, protection, updating and use. It is not equivalent to purchasing a
document repository. A knowledge base containing out-of-date customer terms may amplify error more
efficiently than dispersed personal notes. Its value depends on named owners, version control, review
intervals, access permissions, searchable taxonomy and links to real work. Where documents are
generated with A, source traceability and human approval become especially important. Knowledge reuse
may also conflict with privacy, legitimate confidentiality or communities' rights over sensitive information;
open access is not automatically responsible access.

12.7.3 Communities of practice and absorptive capacity

Communities of practice emerge around shared practical problems, mutual engagement and repertoires of
meaning (Wenger, 1998). A group of technicians exchanging corrective procedures may become a source
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of enterprise resilience even without a formal 'knowledge manager.' However, communities should not be
romanticized. They can defend established routines against external evidence, exclude newcomers and
treat knowledge as a source of informal power. Cross-site peer exchange, structured dissent and externally
benchmarked practices can help preserve expertise while opening it to criticism.

Absorptive capacity describes an enterprise's ability to value, assimilate and use external knowledge,
conditioned by what its people already know (Cohen & Levinthal, 1990). This concept explains why access
to the same AI tool can yield markedly different outcomes. A firm with clean customer data, product
experts and an escalation procedure can criticize and use generated suggestions; a firm lacking these
foundations may accept errors at scale. Yet absorptive capacity can be asymmetric: a manager may
understand an external technical recommendation while frontline staff lack the time, trust or authority to
implement it. Organizational learning must therefore connect knowledge acquisition to permissions,
material resources and task-level practice. Edmondson's (1999) research further illuminates why teams
need credible interpersonal conditions for reporting and testing errors, although reported safety does not
alone establish causal improvement in a given workplace.

12.7.4 A practical knowledge-retention protocol

A proportionate KM protocol begins by identifying critical recurring decisions and the consequences of
failure. For each, the enterprise records the responsible role, minimal source documents, examples of
common and exceptional cases, escalation rules, revision owner and continuity substitute. A departing
staff member undertakes joint task performance with a successor, not only a document handover. Cross-
training reduces key-person dependence, but excessive redundancy can be costly and may compromise
segregation of duties. Periodic simulations, such as executing a dispatch during the absence of the usual
coordinator, reveal whether knowledge has become transferable organizational capability. The relevant
outcome is reliable action under realistic constraints, not a count of uploaded pages.

Organizational learning can fail through accumulation as well as loss. A repository may preserve mutually
contradictory instructions, obsolete versions of standard operating procedures, or records detached from
the decisions for which they were created. An effective system therefore needs mechanisms for retiring
superseded knowledge, tracing the basis of changed recommendations and checking that downstream
users have received the correction. This amounts to selective organizational unlearning, not indiscriminate
rejection of history. It is especially important when generative systems retrieve internal files: a model can
reproduce a flawed policy with considerable fluency if its source corpus is not maintained. The quality-
control test is whether staff can locate the current authorized rule, identify its revision history and detect
when a plausible answer conflicts with primary evidence.

12.8 DIGITAL SKILLS AND TECHNOLOGY LITERACY

12.8.1 Digital literacy as a layered work competence

Digital literacy for business encompasses operational ability, understanding of data provenance,
communication and collaboration practices, privacy and cybersecurity behavior, and critical assessment of
automated outputs. Its appropriate content depends on the role. A point-of-sale operator needs secure
credentials and reliable transaction reconciliation; an analyst must understand missing data, unit
definitions and uncertainty; a procurement officer must examine generated supplier claims and document
authorization; a director must interpret decision risks and ask whether independent assurance exists.
Training every worker in the same broad software suite neglects the division of responsibility. Equally,
declaring some 'montechnical' workers exempt from digital literacy is unsafe when their actions affect
access, consent or records.

SIXBERT SANGWA ¢ 15



THE BUSINESS ENTERPRISE | CHAPTER 12

Digital skill is not synonymous with the ability to navigate a user interface. A worker can operate a
spreadsheet fluently while mishandling units, a model can generate syntactically convincing text while
fabricating a source, and a digital platform can automate a flawed approval process. Data literacy therefore
includes defining observation units, validating input completeness, separating description from causation,
interpreting distributions and recognizing uncertainty. These themes build upon the evidentiary standards
of Chapter 4 without reproducing its statistical methods. The choice of analytical or AI tools remains
subordinate to the quality of the business question and underlying information.

12.8.2 Al literacy, critical evaluation and responsible use

Al literacy is the role-appropriate ability to understand a system's intended function and limits, select
legitimate use cases, scrutinize outputs, identify risks and exercise human responsibility for consequential
decisions. The National Institute of Standards and Technology's voluntary AI Risk Management
Framework and generative-Al profile distinguish governance, mapping, measurement and risk
management rather than treating AI deployment as a purely technical upgrade (Tabassi, 2023; Autio et al.,
2024). For employees, practical literacy includes checking primary sources; detecting unsupported or
incomplete recommendations; recognizing personal, confidential and protected data; refusing
unauthorized uploads; documenting significant use; and escalating uncertain outputs. 'Human in the loop'
is not a safeguard if the human lacks time, expertise or authority to contradict the system.

Al literacy is also institutional. Procurement must know the system's contracts and data-handling
arrangements, managers must know the limits of performance monitoring, and governance must demand
records of incidents and changes. The European Union's Al Act includes an Al-literacy provision for
relevant providers and deployers within its jurisdiction; such an obligation cannot be transposed
automatically to every Rwandan enterprise (European Union, 2024b). NIST guidance is voluntary,
whereas binding duties depend on applicable national law and contracts. A Rwandan SME should use
authoritative local legal and regulatory advice when actual customer-data flows, employment decisions or
cross-border processing are contemplated. This distinction between good practice and enforceable
obligation is essential to scholarly accuracy.

In the EU, Article 4 of Regulation (EU) 2024/1689 took effect on 2 February 2025; the European
Commission’s updated guidance specifies a contextual obligation to support Al literacy rather than a
uniform examination standard. The Directive and implementation arrangements have also evolved since
the original legislation, making reliance on an undated summary inappropriate (European Commission,
2026). For managers in Rwanda, the comparison is informative about risk-based responsibility and
training records, but the applicable legal duties must be determined from Rwandan law, sector conditions
and contractual data flows rather than assumed from EU geography.

12.8.3 Security, inclusion and verification discipline

Cybersecurity awareness programmes often fail when presented as generic warnings rather than rehearsed
responses to genuine threats. Employees must practice recognizing suspicious requests, using approved
authentication, validating payment instructions through independent channels and reporting an incident
without fear of automatic blame. The supervisor's response is a component of competence: a worker who
reports a suspicious message but receives no acknowledgment may reasonably stop reporting. Security
performance measures should focus on detection, containment and learning, not merely 'click rates' in a
punitive simulation.

Technology literacy also requires inclusion. Mobile-first delivery may suit many workers while excluding
others who have limited bandwidth, accessible devices or assistive technology. Modules should be
available in appropriate workplace languages, with alternatives for visual or motor disabilities where
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needed. Important judgments require practice under the interfaces actually used, including situations
without reliable connectivity. The ethically and economically defensible approach is to design for the
diversity of the workforce and measured job needs rather than assuming that age, educational
qualification or metropolitan location determines aptitude.

A more advanced digital-literacy assessment should separate three capacities. Operational fluency
concerns executing a task in the approved interface; epistemic fluency concerns explaining where the
inputs originated, what an output warrants and how uncertainty might change the decision; and
institutional fluency concerns recognizing permitted use, approval rights, privacy restrictions and remedy.
A person may score highly on the first and poorly on the latter two. For a procurement officer, a realistic
assessment might combine a suspicious supplier quotation, a fabricated Al-generated citation and a
changed payment instruction. The learner must verify the source, decline unauthorized disclosure and
route the exception correctly. Repetition under a second, unfamiliar scenario distinguishes transferable
judgment from memorization of an instructor’s example. These are proposed assessment domains, not an
externally validated standardized scale.

12.9 AUTOMATION, ARTIFICIAL INTELLIGENCE AND JOB REDESIGN

12.9.1 Tasks, occupations and rival theories of technological change

An occupation consists of multiple tasks that differ in frequency, value, complementarity, predictability
and exposure to technology. The task-based account of technological change distinguishes displacement
when machines take over work previously performed by labour, productivity effects that lower costs, and
reinstatement when new tasks create demand for human contributions (Acemoglu & Restrepo, 2019).
Autor (2015) emphasizes the complementarities through which technology can raise the value of
nonautomated work. These frameworks challenge both the claim that all jobs exposed to AI will disappear
and the opposite claim that productivity growth necessarily produces equivalent employment for affected
workers. The direction and distribution of outcomes depend on wages, demand, institutions, relative
capabilities, investment choices and the speed of transition.

The ILO's 2025 refined global exposure index estimated that roughly one quarter of workers held
occupations with some generative-Al exposure, while 3.3% of global employment fell within its highest
exposure category (Gmyrek et al., 2025). Exposure estimates classify potential task applicability; they do
not measure observed automation, layoffs or worker performance. Nor should high-income-country
distributions simply be applied to Rwanda, where occupational composition, infrastructure and the cost of
deployment differ. Task analysis is more informative for a particular enterprise: classify each activity by
the reliability required, error consequence, sensitivity of information, dependence on context, feasible
verification and the benefit of human interaction.

12.9.2 Evidence of augmentation and boundaries of inference

In a preregistered experiment with 453 college-educated professionals performing writing tasks, Noy and
Zhang (2023) found that access to generative Al reduced average completion time and improved rated
output quality. This establishes a task- and setting-specific productivity possibility rather than reliable
performance for every business document. Brynjolfsson et al. (2025), studying a staggered Al-assistant
introduction among 5,172 customer-support agents, estimated an average increase of about 15% in issues
resolved per hour, with substantial variation by prior skill and experience. The evidence is important
because it suggests that assistance can transmit useful patterns to less experienced workers; it does not
establish that an SME without clean records or validated domain knowledge will obtain the same gain.
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A critical distinction separates short-run measured output from durable competence. If an Al system
supplies a suggested answer, the worker may complete the task faster while learning less about the
underlying problem. Conversely, an appropriately designed assistant can explain alternatives, support
feedback and expose useful routines. The relationship depends on how workers use, verify and internalize
suggestions. Research should therefore separate assisted performance, unaided retention, error
recognition and future task mobility. Failure to do so can create a superficially productive but knowledge-
dependent enterprise that cannot respond when software is unavailable or wrong.

12.9.3 A task-to-capability redesign framework

A responsible redesign begins with mapping tasks and decision rights, then comparing four options: retain
human execution; augment the worker with an assistive system; automate only a controlled subtask; or
discontinue an activity whose contribution no longer justifies its cost. The choice is constrained by
performance standards, data security, legal obligations, verification cost, worker consequences and
contingency capacity. For a stock analyst, automated anomaly suggestions may be appropriate while
inventory write-offs still need authorized human approval. For a customer-support officer, a generated
draft can save time while claims concerning refunds, allergies or warranties require source-grounded
review. A purportedly fully automated workflow may be more expensive than augmentation when
exception handling, audit and remediation are counted.

Table 12.3 | Task-redesign decision matrix for responsible Al adoption

Preferred initial Required capability /

Task characteristic Failure condition

arrangement control

Repetitive, verifiable formatting with . Version control and spot Output cannot be reconciled with
Controlled automation
low harm checks source
Routine drafting from approved . Source checking, review Unverified claims enter customer
Human augmentation .
product facts and release authority messages
. Decision support with Data quality, uncertaint Low-quality inputs or silent model
Demand anomaly triage . PP d y Y . q ymp
analyst judgment and escalation drift
. Human accountable . . . .
Personal-data or employment-impact . o ) Privacy, fairness and Reviewer lacks independence or
.. decision; limited support if . .
decision e documented review expertise
justified
. . Expert-led diagnosis; no Cross-functional escalation =~ Consequences exceed verification
Novel high-stakes exception . . . . .
unsupervised release and retained audit trail capacity

Note. Original conceptual tool informed by Autor (2015), Acemoglu and Restrepo (2019), Brynjolfsson et al. (2025), and Tabassi
(2023). It is not a validated classification algorithm; specific law, sectoral risk and assurance requirements take precedence.

Technological change also alters who can acquire experience. Entry-level assignments often provide the
routine exposure through which novices learn to recognize difficult exceptions; automating those
assignments may remove a training ground even when it raises measured throughput. Conversely,
intelligent coaching can expose less experienced workers to explanations previously accessible only
through a scarce supervisor. The impact depends on whether the system explains reasons, whether
workers can challenge it, and whether independent competence is later tested. The productivity study by
Brynjolfsson et al. (2025) found heterogeneous effects across experience levels, including limited quality
gains for the most experienced agents; this reinforces the need to monitor quality and learning rather than
assume that faster processing makes each worker more capable. Enterprises should maintain a route from
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supervised routine cases to difficult decisions instead of allowing automation to concentrate judgment
permanently in a shrinking elite.

12.9.4 Transition planning and worker dignity

Reskilling should not be used as a rhetorical substitute for a viable transition. A credible plan identifies
tasks that may shrink, adjacent roles with genuine demand, eligibility criteria, paid learning time, realistic
proficiency standards, worker consultation, income protection where applicable, internal placement
possibilities and a route to challenge decisions. A training certificate without a foreseeable use may impose
hope rather than opportunity. Enterprises should record who gains access to augmented work and who
remains in increasingly narrow manual tasks. Economic benefits should be evaluated alongside wage
progression, work intensity, procedural fairness and the risk that lower-level workers lose access to
developmental assignments.

Technology decisions have distributional effects outside payroll. Automated services can reduce
transaction costs for customers but exclude those who cannot navigate digital interfaces; outsourced data
annotation may transfer poorly protected tasks to contractors; and efficiency gains may be allocated
among owners, workers and customers differently. Ethical evaluation should neither romanticize every
existing task nor assume that all change is emancipatory. It asks which options are feasible, whose
legitimate interests are affected, and which safeguards make adaptation defensible. Detailed algorithmic
architecture and enterprise-wide AI governance are reserved for Chapter 29.

Digital work systems may further reshape authority without formally changing job descriptions. Kellogg et
al. (2020) distinguish ways in which algorithmic systems can restrict and recommend actions, record and
rate performance, and influence rewards or replacement. These mechanisms can support useful
coordination while also obscuring who designed a metric, which exceptions it ignores, and how a worker
can contest an automated assessment. A responsible capability programme must train supervisors to
interrogate system outputs and give workers intelligible review channels. Training employees to comply
with a scoring system is not equivalent to preparing them to recognize erroneous decisions. The ethical
test includes procedural challenge and protection against disproportionate surveillance, in addition to
accuracy and speed.

12.10 FLEXIBLE AND DISTRIBUTED EMPLOYMENT

12.10.1 Varieties of location, contract and control

Flexible work involves different dimensions that should not be confused: location (onsite, remote or
hybrid), timing (fixed or variable schedules), contractual relationship (employee, consultant or platform
contractor), and coordination (synchronous or asynchronous). A remote salaried accountant is not
institutionally equivalent to a platform worker paid by completed assignment. Contractual flexibility can
improve access and capacity utilization, but may also shift equipment, connectivity, illness and demand
risks onto individuals. The most appropriate arrangement depends on task interdependence, availability
of secure systems, supervision, learning requirements and labour protections. Chapter 11 remains the
principal source for contractual rights; this section considers how work arrangements shape learning.

Distributed work creates a tension between autonomy and visibility. Reduced commuting may increase
time available for work or family life, but newcomers may lose informal access to questions, observations
and developmental feedback. Managers should identify where proximity carries actual learning value
rather than inferring that every role requires physical attendance. Digital performance measures can fail to
capture knowledge-sharing, informal assistance and complex problem prevention. A person who closes
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fewer tickets because they mentor junior workers may contribute more to future organizational capability
than a dashboard reveals.

12.10.2 International evidence and transferability to Rwanda

Bloom et al. (2024) conducted a randomized evaluation involving 1,612 employees at a Chinese technology
firm and found that a two-day hybrid schedule reduced quit rates by approximately one-third without
evidence of damaged measured performance. The study is more informative than managerial opinion
alone, but its population, task mix, infrastructure and implementation conditions matter. It cannot justify
a blanket policy that every Rwandan sector or every occupation will benefit equally. A Kigali finance back-
office team with secure systems and adequate connectivity may share some characteristics, while
warehouse dispatch, hospitality service and equipment maintenance generally require physical presence.
What can be transferred is the logic of specifying eligible tasks and evaluating consequences, not a
presumed effect size.

For small enterprises, flexible work may require modest rather than sophisticated infrastructure: a clear
deliverable, an approved contact channel, secure files, predictable response windows and periodic in-
person coaching. Distributed arrangements need explicit onboarding and access to a knowledgeable
colleague. Equally, outsourcing should not erase organizational responsibility for quality, confidentiality or
safe coordination. A freelancer who receives unpredictable last-minute changes may face unpaid time and
lower learning opportunities despite apparent scheduling flexibility. Performance agreements should
make these costs and obligations visible.

Digital labour platforms present a more distinct learning problem than ordinary remote employment. The
ILO (2021) distinguishes web-based platforms, on which assignments are performed online, from
location-based platforms, through which work such as transportation or delivery is arranged digitally.
Participants may accumulate portfolios and ratings, but the portability of those signals, transparency of
matching algorithms, access to mentoring and financial return on self-funded training vary substantially.
Platforms may externalize the cost of equipment, waiting time, internet access and continual reputation
management. The training question is consequently who provides feedback, who pays for the skill,
whether skill can be demonstrated outside one platform, and what recourse exists when opaque ratings
restrict future work. The EU Platform Work Directive offers a comparative regulatory response concerning
information and human review of automated decisions, but its obligations are not Rwandan law
(European Union, 2024a).

12.10.3 Boundaries, wellbeing and knowledge continuity

When communication platforms dissolve the boundary between working and nonworking time,
apparently flexible work can become constant availability. Learning is also impaired when uninterrupted
time for deliberate practice disappears under urgent message traffic. Managers should establish
reasonable response norms, protected focus periods, leave cover and escalation standards. Knowledge
systems must permit handover without granting excessive access to contractors. Contractual and privacy
obligations should be assessed within the applicable jurisdiction rather than inferred from foreign rules.
An arrangement is sustainable only if coordination, productivity, inclusion and worker wellbeing remain
jointly credible.

For dispersed teams, knowledge transfer can be designed rather than left to chance. A useful arrangement
pairs each newcomer with an accessible subject-matter mentor, schedules demonstrations of exception
handling, maintains a verified decision log and sets periods when the team examines a shared problem
synchronously. Its effectiveness should be judged against onboarding accuracy, time to independent
performance, retention, employee experience and information-security exposure. Monitoring keyboard
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activity or online status is not a substitute for evaluating these outcomes. Moreover, the same
arrangements that reduce travel can increase energy consumption through devices and duplicated
workspaces; environmental benefits should be estimated from the actual organizational system rather
than presumed from the label “remote.”

12.11 RWANDA AND AFRICAN WORKFORCE TRANSFORMATION

12.11.1 Interpreting current Rwanda evidence without ecological error

The National Institute of Statistics of Rwanda's (NISR, 2026a) 2024 Integrated Business Enterprise
Survey estimated 278,060 enterprises and reported that at least 87% operated informally under its survey
definitions. The published release identified communication in a foreign language and advanced or
specialized IT skills among prominent skills-gap concerns reported by enterprise managers. These
observations matter for learning design, but they are not a direct individual proficiency test, do not
establish the causal effects of training, and cannot be interpreted as though every enterprise has the same
gap. Informality can involve differences in records, cash flow and access to formal training; it does not
imply the absence of practical skill or entrepreneurial learning.

In the August 2026 Labour Force Survey, NISR (2026b) reported an employment-to-population ratio of
54.0% for persons aged 16 and above, an unemployment rate of 15.6%, and unemployment of 18.8%
among the survey's youth group (ages 16—30). These are labour-market indicators, not measures of the
technical or psychological attributes of unemployed people. A skills shortage reported by an employer can
coexist with unemployment when demanded wages, locations, recruitment criteria, experience
requirements and access to training do not match available opportunities. Policies that assume training
alone solves labour underutilization risk overlooking demand constraints, job quality and the design of
entry pathways.

12.11.2 Education-to-work pathways and enterprise capability

The transition from schooling to productive work is mediated by more than curriculum completion.
Employers require observable task performance, context-specific judgment, language use, safe practice
and the capacity to learn with colleagues. Apprenticeships, supervised projects, industry-linked
assignments, structured internship feedback and recognition of prior learning may help bridge this
distance when actual work and assessment standards are clear. Yet poorly supervised placements can
become cheap labour without meaningful progression. Enterprises and education providers should share
responsibility for defining tasks and evaluating competence, while avoiding the assumption that short-
term placement numbers establish employability impact.

Rwandan SMEs commonly face a choice between formal external training and internal coaching. Neither
should be idealized. External provision may offer technical breadth and verified instruction but can be too
generic or costly; internal apprenticeship can be tailored and accessible but may preserve unsafe practices
and depend on a single experienced employee. A practical hybrid combines accessible foundational
modules, structured task demonstrations, peer coaching and documented transfer. Priority setting should
reflect actual error exposure and strategic opportunity rather than imitation of large-company training
calendars.

Evidence from small firms in several developing economies helps clarify the nature of the constraint
without supplying a Rwanda-specific treatment effect. McKenzie and Woodruff (2017) developed
measures of marketing, stockkeeping, recordkeeping and financial-planning practices across firms in
Bangladesh, Chile, Ghana, Kenya, Mexico, Nigeria and Sri Lanka. Variation in these practices was
associated with important variation in enterprise outcomes, including panel-based survival and growth
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patterns in part of the sample. Such evidence makes the content of managerial and operational capability
more concrete than an undifferentiated “skills deficit.” However, better practices and better outcomes may
share causes, including prior entrepreneurial experience, access to finance or market selection. The study
supports careful diagnosis and hypothesis formation, not the assertion that one standardized course will
cause a given improvement in Rwanda.

12.11.3 African comparison and the limits of imported models

The African context is institutionally and economically diverse, spanning large internationally integrated
firms, public services, community enterprises, cooperatives and informal producers. An imported
enterprise-learning model developed for highly digitized corporations may presume reliable connectivity,
dedicated instructional designers, comprehensive HR records and predictable training budgets. Such
assumptions must be tested before application. Equally, generalizing from an urban microenterprise to all
African firms would be an error. The portable principles are outcome clarity, valid practice, enabling
supervision, fair access and honest evaluation; the appropriate technology, language, financing and
governance differ.

The capability approach adds an important normative correction: an intervention that raises firm-specific
output but leaves workers without portable evidence or a voice in their transitions may be economically
valuable while remaining incomplete from a human-development perspective (Sen, 1999). Conversely,
publicly funded training requires careful opportunity-cost analysis and proof of actual participation,
competence and employment pathways. Credible policy evaluation needs baseline data, comparison logic
where feasible, disaggregation by relevant group, long-run follow-up and transparency about programme
costs. The evidence presented here supports diagnosis and disciplined programme design, not a claimed
national causal estimate.

There is a further distinction between skills supply and absorptive demand. A vocational provider may
produce graduates with demonstrable technical competence while firms lack the working capital,
equipment or market demand needed to employ them. Conversely, employers can report a recruitment
difficulty when wages, location or experience requirements prevent otherwise capable candidates from
accepting jobs. The appropriate policy response may combine apprenticeship standards, employer-
informed assessment, financing for complementary equipment and credible labour-market information
rather than simply expanding training enrolment. The NISR figures reported above should inform the
selection of enquiry questions, but they cannot establish which constraint dominates in a particular
industry without more disaggregated analysis (NISR, 2026a, 2026b).

12.11.4 A feasible Rwanda SME implementation pathway

For a twenty-four-person company, the first phase is an employee-informed map of five to ten critical
workflows, not purchase of an expensive platform. The second is a proficiency assessment using short
work samples and risk-ranked errors. The third is a small pilot with protected learning time, a named
coach and explicit permission to question AI output. The fourth is evaluation of accuracy, cost, transfer
and worker consequences, followed by a revision decision. A locally appropriate digital module should be
designed for available devices and connectivity, with language-access options and offline reference
material. The assessment should test whether staff can handle real tasks and exceptions, rather than
certifying participation alone.

The implementation logic must remain viable under interruptions. If an SME operates through shared
mobile devices and intermittent connections, a programme should preserve offline procedures for stock
counts, controlled re-entry of data and urgent customer corrections. Training should make clear which
tasks may continue safely in offline mode and which must stop until authorized verification is available.
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The pilot budget should state whether the organization has sufficient paid learning time, language support
and a competent supervisor. Otherwise a seemingly inexpensive technology investment may transfer
substantial hidden costs to employees or customers. Establishing an accessible practice and correction
process before extending tool licenses is usually a more defensible decision than certifying software
attendance alone.

12.12 LEARNING SYSTEMS FOR RESILIENCE

12.12.1 Continuity, adaptation and the paradox of efficiency

Resilience refers here to the capacity to maintain or restore essential enterprise functions under disruption
while learning to adapt. It is not the elimination of vulnerability or an assurance of survival. Capability
development contributes through cross-training, accessible procedures, detection of emerging skill gaps,
backup decision rights and rehearsed response to contingencies. However, redundancy and practice
consume resources. A company pursuing minimum immediate training cost may become dangerously
dependent on one coordinator; a company duplicating every specialization may be financially
unsustainable. The relevant managerial task is to identify which knowledge dependencies are critical and
to maintain proportionate substitutes, escalation procedures and learning capacity.

March's (1991) exploration—exploitation tension recurs in resilience. Reliability requires stable routines,
yet adaptation requires timely revision of routines once evidence changes. A firm that never experiments
may preserve efficiency until its product or technology becomes obsolete; a firm that constantly
experiments can fail to deliver basic commitments. A practical solution is a bounded learning portfolio:
mandatory safety and compliance competence, current-work improvement, adjacent-skill development,
and limited exploratory experiments with clear stop rules. The proportions depend on sector and risk
rather than a universal spending ratio.

12.12.2 Longitudinal capability measurement

A learning dashboard should retain meaningful distinctions among input, competence, transfer and
consequence. Inputs include protected hours and costs; competence measures use direct valid
demonstrations; transfer concerns appropriately documented job behavior after training; consequences
concern quality, rework, resilience, customer outcomes and employee progression. Results should be
reported by relevant role and exposure rather than only as a firmwide average. A company with 100%
course completion may still have no qualified successor for a critical safety task. A better indicator is
critical-role coverage, defined as the share of designated critical roles with at least one independently
assessed competent backup at a specified date. Definitions of 'critical’, 'competent’ and 'backup' must be
stable and auditable.

Longitudinal indicators need denominators and comparison periods. A learning-transfer rate could be the
number of eligible trained employees who demonstrate the required behavior at week twelve divided by
the number eligible for assessment; the enterprise must separately report those lost to follow-up. A skill-
portfolio concentration index or ratio can flag dangerous dependence, but arbitrary scores should not
masquerade as validated scales. Employee agency, privacy and safety should be monitored as substantive
outcomes, not merely background controls. Periodic reviews should record whether observed
improvement arises from training, process redesign or different workload, and which evidence would
prompt revision.
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12.12.3 Governance and interfunctional learning

Capability systems require interfunctional ownership. HR coordinates access, records and progression;
line managers authorize opportunities to practice; finance evaluates full costs and feasible returns;
operations specifies real work and quality thresholds; information-system teams maintain secure tools and
reliable data; marketing ensures factual claims; and boards ensure that material workforce and technology
risks are governed. No one unit can claim sole credit for performance gains produced by this
complementarity. A failure to share responsibility can also make learning a convenient explanation for
problems actually caused by underinvestment, defective software or unrealistic promises.

The resilience question therefore becomes whether an enterprise can identify a weak signal, interpret it
competently, authorize an appropriate response, document what happened and preserve the resulting
knowledge. This cycle is relevant to ordinary customer errors as well as rare disruptions. It connects the
chapter to operations and quality management (Chapters 17 and 20), financial decision-making (Chapter
24), digital infrastructure and AI (Chapters 28—29), and enterprise risk (Chapter 32), without substituting
for their specialist techniques.

Resilience is more than recovery after a disruption. Duchek (2020) conceptualizes organizational
resilience in terms of anticipation, coping and adaptation capabilities. For a learning system, anticipation
means identifying concentrated expertise, emerging error patterns and changing task requirements;
coping means using rehearsed substitutes, accessible guidance and authorized decision rights during
interruption; adaptation means testing and institutionalizing improvements afterward. These phases are
analytically distinct and may be supported by different forms of evidence. A firm with many backup
passwords but no staff able to identify a fraudulent request may have redundancy without effective
resilience. A firm that repeatedly restores the same flawed process may recover quickly while failing to
learn. Exercises should therefore evaluate both continuity under stress and the quality of subsequent
revision.

12.13 INTEGRATED APPLICATION: A KIGALI SME AI-LITERACY AND CAPABILITY PATHWAY

12.13.1 Case setting, evidence status and intervention logic

Kigali Value Foods is a wholly hypothetical twenty-four-person enterprise created for teaching; it is not a
pseudonym for an actual company. It processes and distributes packaged food products, handles
approximately 240 eligible customer communications monthly, and undertakes approximately 120 routine
content-production and order-support tasks in the same period. Its manager is considering an Al-assisted
drafting and inventory support system but has discovered uneven product-record quality, limited ability to
verify machine-generated statements and unclear approval rights. The decision is whether a twelve-week,
role-based learning and redesign intervention is financially and ethically defensible. No labour-market
statistics or research results have been imputed to this company.

The intervention begins with a task-level baseline, employee consultation and a prohibition on uploading
identifiable customer information into unapproved services. The company then establishes approved
product facts, a source-checking rule, human release authority and an incident register. Its twelve-week
capability pathway contains four linked phases: weeks 1—2, data and security foundations; weeks 3—4,
draft verification and task simulations; weeks 5—8, coached real-work application; and weeks 9-12,
exception handling, independent work samples and review. Staff are grouped by responsibilities rather
than age or education. Customer-support workers practice claim verification and privacy; inventory staff
practice data quality and uncertainty; supervisors practice authorization and escalation; finance
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documents actual costs and non-overlapping benefits; and a management representative retains
responsibility for high-impact exceptions.

Table 12.4 | Role-based twelve-week learning pathway (constructed teaching plan)

Weeks 5-12 transfer and

Participants / task Weeks 1-2 foundation Weeks 3-4 practice X
evidence
Product facts; Independent 10-case assessment;
. . ) o . Detect unsupported
Customer service / drafting confidentiality; permitted documented approved-release

claims; correct drafts
Al uses sample

Stock definitions; missing

Stock and operations / demand Forecast exception Weekly reconciliations; anomaly

values; spreadsheet . ) . -
support simulations log; supervisor verification

controls

. . . Limits of automation; rights  Adjudicate ambiguous Quality sampling, feedback and

Supervisors / review authority . . .

and escalation cases incident closure evidence
Finance and administration / Baseline, cost definitions Benefit and sensitivity Cost ledger, duplicate-benefit check
business case and protected time calculations and board report

. Nonpunitive reporting; Phishing and incident Twelve-week follow-up with

Whole team / reporting culture P P 8 & L. P

secure access rehearsal feedback and revision

Note. Original proposed plan. Participation, proficiency and business results are not reported outcomes. The role-specific content
follows the training-design principles discussed in Sections 12.2—-12.5.

12.13.2 lllustrative costs, benefits and break-even sensitivity

Assume that customer corrections fall from a modeled baseline of 12.0 to 7.5 per 100 eligible messages,
with 240 eligible messages monthly. The implied reduction is 240 x (0.120 — 0.075) = 10.8 expected
corrections per month. If each avoided correction represents RWF 12,000 of genuinely avoidable rework
and service expense, the implied gross monthly benefit is RWF 129,600. Separately, suppose 120
independent routine tasks require eighteen minutes before assistance and twelve minutes after: 120 x (18
- 12)/60 = 12 work hours per month. At an assumed shadow value of RWF 5,000 for an hour that can
actually be redeployed productively, the second potential benefit is RWF 60,000 monthly. The two
categories are defined to avoid counting the same rework time twice. Both output changes and financial
values are invented assumptions, not observations or causal estimates.

The following calculation projects the twelve months after completion of the proposed twelve-week pilot; it
is not a forecast of gains already realized during training. Under stable post-pilot monthly volumes, full
realization implies potential benefits of (129,600 + 60,000) x 12 = RWF 2,275,200. Assume direct pilot
expenditure of RWF 1,250,000, comprising facilitation and assessment (RWF 500,000), protected
employee and supervisory time (RWF 450,000), initial security, connectivity and system configuration
(RWF 180,000), and follow-up and contingency (RWF 120,000). Add RWF 240,000 for an assumed year
of approved software access and RWF 120,000 for continuing quality and governance reviews. The
complete illustrative investment and first post-pilot-year operating cost is therefore RWF 1,610,000. If all
modeled benefit is attributable, usable and economically realized, net benefit is RWF 665,200 and
conditional ROI is (2,275,200 - 1,610,000)/1,610,000 x 100 = 41.3%. These are expressly hypothetical
assumptions, not actual fees or returns. Shadow-valued time must not be booked as a cash saving unless
payroll or other expenditure genuinely falls; otherwise its benefit is recoverable capacity, contingent on
productive redeployment.
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Sensitivity changes the decision substantially. If only 60% of modeled benefits are both caused by the
intervention and economically realized, annual benefits become RWF 1,365,120, net value is negative RWF
244,880 and conditional ROI is —15.2%. At 40% realization, benefits are RWF 910,080 and net value is
negative RWF 699,920, giving ROI of -43.5%. The break-even realization proportion is
1,610,000/2,275,200 = 70.8%. These calculations do not establish a probability of success: the realization
factor is only a scenario assumption combining attribution, utilization and economic capture. The first
year’s benefits are not discounted in this teaching illustration, and actual decisions should also examine
liquidity, the timing of cash flows, unforeseen maintenance, tax consequences and the durability of
learning. An incremental approval after the pilot is therefore more defensible than an unconditional
organization-wide rollout.

Table 12.5 | Hypothetical twelve-month benefit sensitivity (RWF)

Economically realized
benefit

Realization assumption

Programme cost Net benefit Conditional ROI

100% of modeled potential 2,275,200 1,610,000 665,200 41.3%
60% of modeled potential 1,365,120 1,610,000 -244,880 -15.2%
40% of modeled potential 910,080 1,610,000 -699,920 -43.5%
Break-even realization ~70.8% 1,610,000 1,610,000 0 0.0%

Note. All quantities are constructed for instruction, not observed enterprise data. Cost includes the pilot and first post-pilot year of
modeled ongoing access and oversight; the annual benefit window begins after the pilot. The single realization factor combines
attribution, utilization and economic capture; it is neither a probability nor a confidence interval. The calculation excludes
financing charges, tax effects and discounting, which would need to be assessed in an actual investment.

12.13.3 Evaluation design, ethical constraints and decision rule

Before implementation, the enterprise should record its denominator for eligible messages, definition of
correction, labour and security costs, staff opportunities to practice, and anticipated change in workload. A
staggered introduction to comparable work units could strengthen causal inference where feasible, but
only if operational demands, baseline trends, spillovers and allocation rules permit a credible comparison.
If the sample is too small or concurrent system changes prevent attribution, management should disclose
that it can observe operational change but cannot isolate the training effect. Independent work samples at
weeks 4 and 12 should evaluate unaided judgment as well as assisted productivity. Reports should show
missed assessments, adverse incidents and any effect on the burden or autonomy of staff.

A defensible conditional authorization has three parts. First, necessary safeguards must be satisfied
regardless of ROI, including secure handling of customer information, approved release authority,
accurate product communication and protected learning time. Second, the intervention should
demonstrate a minimum acceptable task proficiency and a credible change in the process that training was
intended to improve. Third, the expansion decision should examine whether the conservative benefit
scenario clears the enterprise's financial hurdle without substituting hypothetical savings for actual cash
flow. If a critical safeguard fails, the programme pauses for correction even if modeled financial benefits
appear favorable. This separates economic feasibility from non-negotiable professional responsibilities.

The financial case has an additional implementation risk: the twelve-week intervention may improve
observed performance only while a skilled coach is present. The go/no-go assessment should therefore be
followed by a post-pilot monitoring interval, with an explicit trigger for retraining, system suspension or
revision if error rates rebound. It should also document whether the improvement represents fewer
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mistakes, faster legitimate service, or merely fewer recorded complaints. Training-related records may
serve evaluation but should not automatically become individual disciplinary scores, and employees
should have an opportunity to correct material inaccuracies. Finance should report actual expenditure
separately from avoided cash costs and the opportunity value of released time. Those distinctions protect
both empirical integrity and trust.

12.14 INTEGRATIVE DISCUSSION, RESEARCH OPPORTUNITIES AND CONCLUSION

12.14.1 Toward a responsible capability-development system

The principal traditions reviewed here disagree in their unit of explanation. Human-capital economics
concentrates on skill investment and returns; the capability approach asks which meaningful choices
become available; adult-learning theory examines how practitioners acquire and revise understanding;
organizational-learning scholarship explains how insight becomes shared routine; absorptive capacity
foregrounds prior knowledge and external information; and task-based economics explains why new
technologies may substitute for, complement or reorganize labour (Becker, 1964; Sen, 1999; Crossan et al.,
1999; Cohen & Levinthal, 1990; Acemoglu & Restrepo, 2019). None is sufficient alone. A financially
attractive course may fail to transfer, an innovative software system may reproduce false information, and
a new credential may have little value where employers do not recognize it. Their synthesis must be both
mechanistic and contestable.

The proposed responsible capability-development loop integrates six linked decisions: diagnose a
specific work and opportunity problem; specify a legitimate capability standard; provide appropriate
learning and resources; enable and supervise transfer; measure outcomes and distributions; and revise
roles, knowledge and the next training priority. Feedback is not automatically beneficial: an enterprise can
learn to optimize the wrong metric or suppress evidence of harm. The model therefore includes
independent criticism, documented authority and explicit attention to who gains and loses from
adaptation. Crossan et al.'s (1999) account of movement from individual intuition to institutionalization,
and Zollo and Winter's (2002) distinction between experience accumulation, articulation and codification,
help explain why learning requires organizational design rather than episodic instruction. The present
loop is an original synthesis for teaching and inquiry, not a validated measurement instrument.
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01 DIAGNOSE 02 SPECIFY 03 DEVELOP

Task, people and system evidence Legitimate, testable capability Instruction, practice and resources

WORKER AGENCY | EVIDENCE QUALITY | GOVERNANCE

Cross-functional coordination and independent correction

06 REVISE 05 EVALUATE 04 ENABLE

Roles, routines and priorities Performance, cost and fairness Supervised transfer and authority

Figure 12.1. Responsible capability-development loop. Original conceptual synthesis based on Baldwin and Ford (1988),
Cohen and Levinthal (1990), Crossan et al. (1999), and Zollo and Winter (2002). Arrows denote proposed decision
relationships, not estimated causal effects. Each step requires worker agency, adequate resources, valid evidence and
accountable governance.

At a philosophical level, the integrated model resists two reductive theories of development. The first
treats capability as an asset entirely owned by the firm and evaluates learning only by employer capture of
returns; the second treats any increase in employee autonomy as sufficient evidence of progress regardless
of service reliability or economic feasibility. Human-capital economics clarifies investment incentives,
Sen’s capability perspective clarifies persons’ substantive opportunity, and organizational-learning theory
clarifies the social mechanisms through which knowledge becomes practice. A defensible integration
retains the distinction between explanatory efficiency and normative legitimacy. An intervention may
improve output yet unjustifiably invade privacy, while an ethically attractive opportunity may require
redesign to avoid jeopardizing the livelihoods it was intended to support. These disagreements cannot be
solved by adding unlike outcomes to an unvalidated single score.

12.14.2 Competing explanations and propositions for future research

Several propositions warrant comparative research rather than immediate generalization. First, the
relationship between course completion and downstream performance may depend on opportunities for
supervised application, authorized decision rights and data reliability. Second, prior complementary
knowledge may strengthen enterprises’ ability to benefit from Al, although familiarity may also encourage
rigid rejection of useful alternatives. Third, the combination of portable credentials and documented
workplace demonstrations may support mobility more effectively than either signal alone where
employers recognize both. Fourth, cross-training may offer especially high value where knowledge is
concentrated, but its marginal return should decline as additional duplication becomes costly. Finally, the
distribution of Al-related gains between novice and expert workers is plausibly conditional on task
composition, output quality and human review. These propositions specify competing mechanisms and
possible moderators; none constitutes a validated law of Rwandan enterprise performance.

Testing these propositions would require clear levels of analysis, credible comparison groups, validated
measures of both assisted and unassisted competence, longitudinal follow-up, and explicit treatment of
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selection, attrition, spillovers and changes in job composition. Administrative training records can be
linked to quality and progression measures under justified data protections, while interviews or
observational evidence would be necessary to understand informal learning and perceived opportunity.
Secondary-data comparative research should document differences in enterprise size, geography, sector,
formalization and worker contractual status. Experiments may be valuable, but their ethics, feasible
sample sizes and external validity require scrutiny. In particular, no national skill-gap survey can
substitute for studying which work tasks actually change when a specific enterprise adopts Al

The research agenda should further compare mechanisms instead of relying only on mean programme
effects. One useful design would examine comparable small enterprises implementing the same content
with different supervision and practice opportunities, while recording task mix, staff turnover, access to
devices and baseline data quality. A second would distinguish assisted productivity from delayed unaided
performance, permitting an investigation of whether AI complements learning or substitutes for its
acquisition. A third would evaluate the portability of demonstrated competence across employers and the
distribution of benefits by gender, contract type, disability and geographic access. Such studies need
justified sampling, prospective outcomes, confidentiality protections and sufficient follow-up. Where only
secondary administrative data are available, the analysis must establish whether different firms report
skills and training on comparable definitions before attempting inference.

12.14.3 Conclusion and cross-chapter transition

The chapter's conclusion is neither that more learning is always better nor that automation inevitably
demands wholesale reskilling. Effective development is targeted, sustained, technologically literate,
empirically evaluable and institutionally fair. A workforce is not resilient merely because staff possess
many certificates; an enterprise is not intelligent merely because its database is large; and a new tool is not
beneficial merely because it produces output rapidly. Capabilities become valuable when employees can
exercise relevant judgment in a reliable system, preserve and contest what they learn, and adapt without
surrendering their dignity or legitimate interests. These principles prepare the book's move from internal
capability development to marketing and customer value in Chapter 13: the credibility of a customer
promise ultimately depends on the people, knowledge and routines capable of fulfilling it.

12.15 TEACHING AND SCHOLARLY APPARATUS

12.15.1 Seven key insights

Skills, credentials, employability and organizational capability are analytically distinct and require
different evidence. Needs analysis has to establish whether learning can remedy the diagnosed problem
rather than allowing training to excuse defective systems. Adult learning requires appropriate instruction,
practice, feedback and opportunities to question unsafe routines; transfer and enterprise outcomes must
then be examined separately, using a defensible comparison wherever possible. Career development and
knowledge continuity connect personal opportunity to organizational resilience, while task-based AI
analysis is more defensible than simple forecasts based on occupation titles. Across these domains,
economically viable enterprise learning must respect worker agency, information security, interfunctional
coordination and the capacity to revise decisions on the basis of contrary evidence.

12.15.2 Glossary of essential terms

Absorptive capacity is an organization’s capacity to recognize, assimilate and use external knowledge,
conditioned by prior related knowledge. A skill is a learned ability to perform a defined activity, while a
competency integrates knowledge, skill and judgment against an assessable work standard. A capability is
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the context-dependent potential to accomplish a purpose through people, tools, routines and
relationships; human capital refers to economically relevant knowledge and productive attributes
embodied in persons. Employability concerns the practical ability to obtain, sustain and navigate
meaningful work, not merely the possession of credentials. A skill gap is an evidenced discrepancy
between required and demonstrated proficiency for an identified task.

Learning transfer means applying acquired competence appropriately and sustainably in actual tasks.
Organizational learning concerns changes to shared understanding, routines or collective possibilities for
action, while knowledge management governs knowledge creation, verification, use, retention and
protection. Reskilling prepares people for materially different tasks or occupations; succession planning
develops qualified continuity for responsibilities whose vacancy would create significant exposure. Task
displacement refers to technological substitution for labour in particular activities and need not eliminate
a whole occupation. Training evaluation examines the outcomes, costs and consequences of development
while distinguishing those that are causally attributable from those only associated with it.

12.15.3 Conceptual, analytical and applied exercises

Foundational question (LO1-LO3). Distinguish skill, competency, credential, organizational
capability and employability using one role in an African SME. Explain why a worker can be qualified but
not yet competent in an unfamiliar system, and assess how learning opportunities affect that judgment.

Training-diagnosis exercise (LO2-L04). An enterprise reports frequent customer communication
errors following introduction of Al-generated drafts. Construct a three-level TNA, identify two non-
training explanations, write three measurable learning outcomes, and specify safe demonstrations by
which competence would be assessed.

Quantitative evaluation exercise (LO4—L05). In two groups of equal baseline workload, customer
correction rates change from 10% to 6% in a trained group and from 9% to 7% in a comparison group.
Calculate the pre-post difference for each and the difference-in-differences contrast in percentage points.
Explain the assumptions that would be required for causal interpretation and identify why the training
scores alone cannot establish a financial return.

Advanced debate (LO6—-LO0O7). Defend and critique the proposition that a firm should give priority
access to Al training to workers whose tasks are most exposed to automation. Use at least three competing
criteria: immediate value, opportunity for transition and distributive fairness. Specify what evidence could
change your position.

Capstone-style assignment (LO1-LO8). Design a twelve-week, costed and ethically justified
capability programme for a Rwandan enterprise with 15—50 workers. The submission must include a task
map; risk-ranked competency matrix; outcome-aligned instruction; coaching and knowledge-continuity
plan; Al-use controls where relevant; a baseline and evaluation plan; uncertainty and sensitivity analysis;
and a governance memorandum that distinguishes evidence, assumptions and normative judgments.
Compare one component with a documented international study without importing its effect size as a
forecast.

12.15.4 Educator guidance and answer criteria

For the quantitative exercise, the trained group changes by —4 percentage points and the comparator by
-2 points; the simple difference-in-differences contrast is —2 percentage points. This is an arithmetical
difference rather than a verified causal effect unless counterfactual assumptions and measurement
comparability are credible. For a capstone submission, assess conceptual accuracy (20%), quality of source
and needs evidence (20%), instructional and transfer design (20%), valid financial and evaluative
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reasoning (20%), and ethical/contextual judgment and communication (20%). A high-quality answer
should reject either an expensive learning intervention that cannot fix the diagnosed failure or a nominally
cheaper intervention that violates a necessary safety or employee-rights boundary. Educators should
reward warranted caveats rather than unsupported quantitative certainty.

12.15.5 Selected further reading

Readers seeking foundational training-transfer scholarship may begin with Baldwin and Ford (1988) and
Blume et al. (2010); for organizational knowledge, Cohen and Levinthal (1990), Crossan et al. (1999), and
Zollo and Winter (2002); for technology and occupations, Autor (2015), Acemoglu and Restrepo (2019),
and Gmyrek et al. (2025); for workplace experiments, Noy and Zhang (2023), Bloom et al. (2024), and
Brynjolfsson et al. (2025). Official NISR publications should be read alongside their methodological
descriptions before national figures are used for enterprise policy.
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