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By combining the artificial intelligence (AI) and human experts knowledge is changing the way of how work is designed and executed. This is different from traditional

automation techniques that only handle routine , regular tasks as Human-AI Collaboration integrates the speed and analysis capability of machines with human decision-

making, empathy, and ethical oversight. This paper looks at recent studies on HAIC. It finds three major problems: Future-oriented thinking , differences between sectors

and how to manage things together. It also propose a five-level system for arranging tasks, calculating trust, keeping human control, and checking ethics. The framework is

studied using three case studies about customer support, management consulting, software development. It looks at tradeoffs, effects on workers, and rules. The evidence

shows that when tasks are easy for Al, can be changed beyond what Al can do, and always need human checks, there are big benefits. The paper says that the future of work

will involve teamwork between humans and Al, working together in a cycle with feedback. This framework is just an idea and has not been tried in a real company.
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I. INTRODUCTION

Work is changing quickly as AI becomes part of everyday tasks. Old-fashioned
automation tried to replace human with fixed and rule-based software. Human-Al
collaboration points to a different view towards work : the machine acts as a
collaborative partner that handles heavydata analysis, repetitive tasks of a job, while
the human keeps the creative, emotional and ethical parts. These three technologies
creates this possible. First one is Multimodal Large Language Model (MLLM):that
handle text, code, audio and images. Second is Assistants built into everyday
software and third is human-in-the-loop (HITL) designs in which the AI suggests and
a human makes decision. Earlier machines replaced labor work and then
administrative routine, and early machine learning needed specialist teams.
Generative Al is different because anyone can use it in their native language, so
software has moved from being just a tool to being a collaborative partner Recent
work represents this as a new industrial trend . The reason behind it is practical:
minimum time lost to admin, better decisions from large and complex data , faster
innovation, and more improved work. This paper looks at the research, proposes a

structure for hybrid teams, and discusses skills, ethics and governance.

Il. LITERATURE SURVEY

Research on this topic comes from management, human-computer interaction and
economics. Table I compares four important studies.

TABLE I. COMPARATIVE LITERATURE MATRIX

Goal
Ref. (Year Findin Limitation
(Year) and g
method
Daugherty & Described a  “missing Firms must redesign Written before
Wilson [1] middle” where people and work;  humans train, modem
(2018) machines team up explain and sustain Al generative Al

Brynjolfsson and his team discovered that using an AI assistant increased
customer support output by 14 % on average and by 34% for workers, which helped
new staff catch up with more experienced workers. Others talk about a "jagged
frontier," where AI can be very good at one task and very bad at another similar task.
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Workers who trusted AI when it was wrong ended up performing. Raisch and
Krakowski say that replacing people and helping people are not ideas. Companies
often switch between these approaches. Keep changing job roles a perspective that
matches and the hybrid-intelligence classification in . Chui and colleagues predict
big changes in how people spend their work time but assume that adopting Al is
simple which it usually is not. Three areas still need research. Most studies look at
shortterm results of long-term effects on thinking skills. The evidence mostly comes
from tech and customer service industries not from areas like manufacturing,
healthcare administration or education. Also there is little practical help for regulai
workers, on how to manage Al results as they happen.

lll. PROBLEM AND OBJECTIVES

Organizations tend to fail in one of two ways. Some treat Al as a full replacement foi
human , which weakens trust and implicit knowledge. Other organization drop tools
onto old workflows without redesigning them, which causes overload, Skill
degradation and resistance. Nobody has a clear model for how tasks should move
between people and Al, or for building trust that is neither too high nor too low. The
objectives are as follows ,the first one is to identify what makes a good division of
work between humans and Al other is to propose and analytically evaluate the
structure for hybrid teams that supports both productivity and well-being. This
covers task allocation, trust and human agency, skills, culture and leadership policy
,equity.

IV. METHODOLOGY

This is a conceptual, literature-based study. No participants were surveyed and nc
software was built. The sources were peer-reviewed papers, working papers from
recognized institutions, industry and policy reports, and official regulations. They
were found by searching terms such as human-AlI collaboration, future of work and
human-in-the-loop. A source was kept if it gave evidence or a clear model, was about
workplaces and had an identifiable author Figures are given as the original authors
reported them. The framework was built in four steps: the first one is to identify
what makes a good division of work between humans and Al other is to propose and
analytically evaluate the structure for hybrid teams that supports both productivity
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and well-being. This covers task allocation, trust and human agency, skills, culture
and leadership policy ,equity.

V. TECHNICAL BACKGROUND

A collaborative Al system works in five stages (Fig. 1). First, the user gives an
input. Second, the system retrieves relevant company information using retrieval-
augmented generation (RAG). Third, a foundation model reasons over the request
and the context. Fourth, safety filters check for hallucination, bias and data leaks.
Fifth, a person reviews and approves the result, and corrections are saved to improve
the system.

Human Worker / User
lv Matural Language Prompt / Task Input

Iterative Prompt Refinement

Enterprise Workspace Ul | 2 Query nterception & Vector Search

= Retdeved Enterrise Coniext
) & Embeddings

Vector
Internal Knowledge Base
3. Retrieved Enterprise Context & Embeddings

Multimodal Model Gore

(Transformer Self-Attention / Inference)

4. Raw Output Generation

Safety & Guardrail Engine
(Filters P, Toxicity, & Hallucinations)

15 Filtered Response Delivery.
Human-in-the-Loop (HITL)
(Worker Reviews, Edits, or Approves)

l[Apnmved]

[Rejected / Error]

Final Execution in Business Workflow

Fig. 1. High-level pipeline of a collaborative Al workflow.

VI. PROPOSED ARCHITECTURE

The framework has five layers (Fig. 2), and each layer is linked to a design
requirement.

LAYER 1: Human-Computer Interaction (HCI) & Presentation Layer
- Unified Workspace Dashboard - Multi-modal Inputs (Voice, Text, Visual)
- Explainability / XAl Panes - Real-time F

LAYER 2: Cognitive Orchestration & Task Allocation Engine
- Dynamic Workload Monitor - Context-Switching Manager
- Competency-Based Task Router - Over/Under-Reliance Guardrails

LAYER 3: Multi-Agent & Generative Al Core
- Specialized Domain Agents - Collaborative Memory Banks
= ing & hesis Engines - Agent-to-Agent Communication

LAYER 4: Enterprise Knowledge & Context Layer
- Secure RAG Pipelines - Enterprise Data Lakes
- Explicit & Tacit Reposif - Contextual Privacy Filters

LAYER 5: Governance, Ethics, & Feedback Loop Layer
- Algorithmic Bias Monitor - Continuous Learning Loop
- Human Override & Audit Logs - Ci & Policy Enforcer

Fig. 2. Proposed five-layer architecture.

VIl. WORKFLOW

The workflow (Fig. 3) has five steps. First, a new task is triaged. Second, it is
routed to autonomous agents (structured, high-volume work), to hybrid co-editing
(complex reasoning) or to human experts (empathy, ethics, unclear cases). Third,
workload, trust and data integrity are monitored during execution. Fourth, a
validation and ethics checkpoint stops the process if errors or bias are suspected.
Fifth, the approved result is delivered and archived, and the data is fed back to
improve routing.
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[Start: New Task]

[ [ (Simple Task] ]
> [Task Deconstruction Eng/Task Deconstruction Engine] M [Human Expert Executes]

l(Ccmmex Task)

1
[Dynamic Task Routing] -

[Al Agent]
Data Processing & Drafting
[Hybrid Co-Creation]
Joint Editing & Synthesis.

]
[Human Expert]
| High-Empathy / Ethical Decisions

[Return to Workflow Engine] (Fail / Error Found) |

——[Validation & Ethics Checkpoint]— [Flag for Human Review & Fix] ‘

[End: Output & Knowledge Archiving]

Fig. 3. Workflow of dynamic task routing and validation.

VIIl. CASE STUDIES

Al is already used in software engineering (coding assistants), customer service
(reply drafting and lookups) and legal and financial review (contract analysis), and
people make the final decisions. Table I summarizes four published studies.

TABLE Il. SUMMARY OF CASE STUDIES

What the person

Role does
Al Trainer Teaches Al with examples and corrections
Al Explainer Explains Al results to managers and regulators
Al Sustainer Monitors performance and fixes failures
Al Auditor Tests for bias, accuracy and compliance
Workflow Designs how work is split and where
Orchestrator checkpoints sit

For tasks inside the AT’s strengths, consultants finished 12.2% more tasks, 25.1%
faster, with over 40% higher quality [4]. In the MASALI trial, Al-supported screening
found 338 cancers among 53,043 women, compared with 262 among 52,872 women
in the control group, without more false positives [6]. The Copilot result [5] comes
from one well-defined task, so it does not prove gains in long and complex projects.
Four lessons stand out. First, the results depend on the task. Second, less
experienced workers gain the most, which narrows skill gaps but raises worries about
deskilling. Third, a human keeps the final decision in every case. Fourth, the
evidence is short-term, so the long-term effects on skills are still unknown.

IX. COMPARATIVE ANALYSIS

Production systems are judged on speed, accuracy and scale (Table III).

TABLE lll. KEY PERFORMANCE METRICS

Metric Target Challenge
Latency < 500 ms chat; < 3 s complex reasoning Heavy compute slows workflows
Accuracy > 95% reliable in regulated sectors Hallucinations need human checks
Scale Thousands of concurrent users Vector search, rate limits, cloud cost

Deployment choices also involve trade-offs. Public models are cheap and flexible,
but they risk data leakage and lack domain knowledge. “RAG integrations are
accurate on internal documents, protect privacy, but require regular updates.” Fine-
tuned domain models understand expert language, but are costly to train and can

forget previous knowledge.

X. WORKFORCE AND SKILLS

Automating activities is not the same as removing jobs, because people keep the
tasks that Al cannot do. The World Economic Forum expects about 170 million new
jobs and 92 million displaced jobs by 2030, a net gain of 78 million [8]. This
comes from technology, the green transition and population changes together, not
from AT alone. New roles are listed in Table IV.

TABLE IV. EMERGING HUMAN-AI ROLES Role What the person does Al
Trainer Teaches Al with examples and corrections Al Explainer Explains Al results tc
managers and regulators Al Sustainer Monitors performance and fixes failures Al
Auditor Tests for bias, accuracy and compliance Workflow Orchestrator Designs how

work is split and where checkpoints sit
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Workers need Al literacy, the ability to check output critically, the ability to break
work into clear tasks, deep domain knowledge, human skills such as empathy and
ethics, and a habit of learning. To protect skills, junior workers should practise core
tasks without AI before relying on it, organizations should offer structured training,
and small firms should get fair access to Al

XI. ETHICS AND GOVERNANCE

Responsible use depends on transparency, accountability (a named person is
responsible for every Alassisted decision), fairness, privacy, and the freedom to
question or override the AT without penalty. Table V lists the frameworks that apply.
Rules differ by country and keep changing, so the requirements should be checked
before deployment.

TABLE V. SELECTED REGULATIONS AND FRAMEWORKS

Framework Type Relevance
EU Al Act [10] Binding law Risk-based rules; human oversight for high-risk systems
NIST Al RMF 1.0 [11] Guidance Govern, Map, Measure, Manage
ISO/IEC 42001 [12] Standard Al management system requirements
DPDP Act 2023 [13] Binding law Personal data and consent in India

For co-created work, organizations should keep an audit trail of prompts, outputs
and edits, define when human sign-off is required, and make it clear that the
reviewer, not the tool, is accountable. The main security risks are data leakage,
prompt injection, unapproved “shadow AI”, and hallucination or bias. These risks
can be reduced by using approved tools, limiting agent permissions, verifying
retrieval, adding review checkpoints and having a clear policy .injection, unapproved
“shadow AI”, and hallucination or bias; they are reduced by approved tools, limited
agent permissions, verified retrieval, review checkpoints and clear policy.

XII. LIMITATIONS AND FUTURE SCOPE

This study relies on secondary data, the evidence is uneven across sectors, and the
framework has not been tested in practice. Al also has limits in real use: automation
bias, where workers stop checking a system that is usually correct; deskilling of
junior workers; limited memory over long projects; and high computing costs that
can be bigger than the gains. Future work should test the framework in a real
organization, study multi-agent teams, improve explainable AI for better trust
calibration, and work out accountability and legal rules for co-created output. It
should also explore workload monitoring with strong privacy protection and run
long-term studies on skill retention.

Xlll. CONCLUSION

The future of work is neither full replacement of people nor careless adding of tools.
But It is complementary intelligence, where human judgment, empathy and ethics
work together with the speed and scale of machines. The proposed architecture and
workflow treat collaboration as a continuous feedback loop, with dynamic task
allocation and strong validation checkpoints. The evidence shows that the benefits
depend on how well the task fits Al and on a human who keeps the final say. To get
these benefits, organizations need to redesign work, keep calibrating trust, reskill
workers and respect human agency.

https://www.ijrek.org « Open Access CC BY 4.0

IJREK-2026-00171 | Volume 1, Issue Issue 1 (2026)

TABLEI
Ref. (Year) Ga(:: Finding Limitation
method
Raisch & The two approaches mix

Theory of automation Theory only; few

Krakowski [2] and change jobs over

vs. augmentation large tests
(2021) 9 time 9
Experiment with 758 Bi ains inside Al .
DellAcqua et al. co:sultants usin slr?an ?hs‘ worse results Elite consultants
[4] (2023) 9 'gths: only
GPT-4 outside them
. Economic model of Al could automate Broad estimates;
Chui et al. [7]
2023) 800+ jobs in 45 activities taking 60-70% assumes smooth
countries of work time adoption
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