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Cognitive-Level Heterogeneity in the Employment
Effects of Routine Intensity and Al Exposure:

Evidence from the Diffusion of Al

Deokjae Jeong

Korea Customs and Trade Development Institute

Abstract

Using routine intensity and Al exposure, this paper analyzes how employment shifted across cognitive
levels during the diffusion of Al. This study first construct the data by using a large language model
to score OxNET task descriptions, obtaining granular routine and cognitive scores at the 6-digit SOC
occupation level. The paper then analyze U.S. employment with a two-stage Difference-in—Differences
design that treats routine intensity as a continuous treatment and uses the cognitive score to split the
sample. The sign of the post-treatment coefficient splits at the cognitive threshold. The negative
coefficient in the low-cognitive group is not a new, Al-driven phenomenon but is explained by the
continued pattern of Routine-Biased Technological Change, whereas the positive coefficient in the
high—cognitive group suggests that, contrary to what Routine-Biased Technological Change predicts,
routine occupations are gaining ground within the high—cognitive group. When the same design instead
uses Al exposure as the treatment, the post—treatment coefficient is not statistically significant for the
low—cognitive group, whereas for the high—cognitive group it is estimated to be negative —opposite in
sign to the case using routine intensity as the treatment. Since these two measures, routine intensity
and Al exposure, are uncorrelated, they are interpreted as offering different perspectives on the labor
market. This suggests that the routine measure on which the Routine-Biased Technological Change
literature has relied does not represent the mechanism through which Al affects employment.

JEL Code: C23, C81, ]J21, ]J23, J24, O33
Keywords: Artificial Intelligence, Routine Task Intensity, Cognitive Task Intensity, Al exposure,
Occupational Employment, Continuous Difference-in-Differences
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Extremely Non-Routine Task (Score: 0): Assign a value of 0 exclusively to tasks that necessitate
human creativity, intuition, or involve complex, unpredictable problem solving that cannot be replicated

by current automation technologies at all.

Extremely Routine Task (Score: 1): Assign a value of 1 only to tasks that are fully automatable with
absolutely no need for human discretion or unpredictable judgment. This should be strictly limited to
tasks where current technology can perform the task without any human oversight.

Moderately Routine or Non-Routine Tasks (Score range: 0.3 to 0.7): Assign values within this range
to tasks that blend elements of both routine and non-routine characteristics, or when the classification
into extreme categories is not clear. The middle range should be expanded slightly to encourage less
extreme scoring, using 0.5 as a central point for truly ambiguous tasks.



Uncertainty Principle: If there is any uncertainty in classifying the task, default to a score closer to
0.5. Use the wider range of 0.3 to 0.7 to adjust the score slightly if there is a mild inclination towards
routine or non-routine characteristics. This approach should ensure that only tasks with clear and

definitive characteristics receive scores at the extremes.

Output Format: Begin your response with the score, followed by a colon and a detailed explanation of
your reasoning. The explanation should thoroughly consider the task’s characteristics, including the

potential for automation and the level of human input or creativity required.

1A (Cognitivity) 27 A AR o2 2t
Extremely Manual Task (Score: 0): Assign a value of 0 only to tasks that are fully manual task.
Extremely Cognitive Task (Score: 1): Assign a value of 1 exclusively to tasks are full cognitive task.

Moderately Manual or Cognitive Tasks (Score range: 0.3 to 0.7): Assign values within this range to
tasks that blend elements of both manual and cognitive characteristics, or when the classification into
extreme categories is not clear. The middle range should be expanded slightly to encourage less

extreme scoring, using 0.5 as a central point for truly ambiguous tasks.

Uncertainty Principle: If there is any uncertainty in classifying the task, default to a score closer to
0.5. Use the wider range of 0.3 to 0.7 to adjust the score slightly if there is a mild inclination towards
manual or cognitive characteristics. This approach should ensure that only tasks with clear and

definitive characteristics receive scores at the extremes.

Output Format: Begin your response with the score, followed by a colon and a detailed explanation of

your reasoning. The explanation should thoroughly consider the task’s characteristics.
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Task description: Resolve customer complaints regarding sales and service.
OPUS Routine score: 0.4

OPUS Routine reasoning: Resolving customer complaints regarding sales and service involves a blend



of routine and non-routine elements. While some aspects of the task, such as documenting complaints
or following standardized resolution procedures, can be considered routine and potentially automatable,
the core of the task requires human interaction, empathy, and problem—solving skills. Customer
complaints often involve unique situations that demand active listening, understanding the customer’s
perspective, and finding creative solutions to address their concerns. Each complaint may present a
different challenge that requires adapting to the specific context and using human judgment to
determine the most appropriate course of action. However, the task is not entirely non-routine, as

there are likely established guidelines.
GPT Routine score: 0.3

GPT Routine reasoning: Resolving customer complaints regarding sales and service is predominantly a
non-rtoutine task. While certain aspects of customer service can be automated, such as providing
information about services or products, handling complaints often involves unpredictable elements and
requires human intuition and creativity. Each customer complaint is unique and may require a different
approach or solution, which is challenging to automate. The task involves understanding the
customer’s emotions, empathizing with them, and devising solutions to their problems, which are skills
that are currently beyond the capabilities of automation technologies. However, since some aspects of
the task, such as gathering initial information about the complaint, can be automated, it does not fully

qualify as an extremely non-routine task.
OPUS Cognitive score: 0.8

OPUS Cognitive reasoning: Resolving customer complaints regarding sales and service is primarily a
cognitive task. It involves several mental processes and skills, such as: 1. Communication and
language comprehension: Understanding the customer’s complaint and effectively communicating with
them to gather information and provide solutions. 2. Problem-solving and decision-making: Analyzing
the complaint, identifying the root cause of the issue, and determining the most appropriate course of
action to resolve the problem. 3. Empathy and emotional intelligence: Being able to understand and
relate to the customer’s feelings and concerns, while maintaining a professional and composed

demeanor. 4. Knowledge application: Utilizing knowledge of the company’s products, services.
GPT Cognitive score: 0.8

GPT Cognitive reasoning: The task of resolving customer complaints regarding sales and service is
primarily a cognitive task. It involves understanding the customer’s problem (language comprehension),
thinking of the best way to resolve the issue (problem-solving, decision making), and communicating
that solution effectively (language comprehension again). It may also involve recalling relevant
information about the company’s policies or the customer’s past transactions (memory). However,
there might be some manual aspects involved such as typing responses or navigating through the

customer service software, which is why the task doesn’t score a full 1. The cognitive aspects of this



task clearly outweigh the manual ones, hence the score leans more towards the cognitive end of the

scale.
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