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This SEACEN Policy Brief explores how rapid structural change driven by digitalisation and AI adoption, as 
illustrated by the spread of generative AI such as ChatGPT, challenges fundamental economic relationships 
and the management of monetary policy.

Digitalisation is fundamentally reshaping inflation dynamics, contributing to a flatter Phillips curve and the 
"missing inflation" puzzle. The "Amazon effect" and algorithmic pricing intensify competition, leading to a 
disinflationary bias. Furthermore, official inflation statistics face measurement challenges, often failing to 
capture consumer welfare gains derived from free digital services (such as online maps or social media), 
potentially leading to an overstatement of inflation and an underestimation of real output.

Regarding productivity, the "modern productivity paradox" persists; significant AI gains are expected but are 
currently delayed by necessary complementary investments, organisational change, and implementation 
delays. This widespread uncertainty, combined with the cost of intangible investments, makes estimating 
potential output and the neutral real interest rate (r*) more difficult and less certain.

The brief concludes with policy recommendations: Central banks must adapt by updating core analytical 
frameworks to account for global competitive pressures and new lag structures. They should improve data 
collection using big data (e.g., web-scraped prices) and refine inflation measurement through collaboration 
on experimental digital price indices. Ultimately, central banks must remain empirically agile as they navigate 
this complex low-inflation, low-interest-rate environment.
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INFLATION AND OUTPUT DYNAMICS IN
THE AGE OF ARTIFICIAL INTELLIGENCE

KEY TAKEAWAY 1: WE ARE UNDERGOING A SIGNIFICANT DIGITAL
TRANSFORMATION ON AN UNPRECEDENTED SCALE AND AT A RAPID PACE,
UNLIKE ANY PREVIOUS TECHNOLOGICAL SHIFTS.

Figure 1: A Brief History of Innovation

Source: Menlo Ventures, Sloane, S. (2023)

Key inflection points across computing, internet, cloud and mobile 

Policymakers increasingly compare today’s digital 
transformation to past industrial revolutions in its 
scope and potential impact on productivity and living 
standards (Carney, 2018). Just as the invention of 
electricity or the personal computers revolutionised 
entire sectors of the industry, AI promises broad 
economic effects, from automating tasks and 
augmenting decision-making to enabling new
business models. Central bankers are clearly aware 
that such structural changes can alter the ground 

rules of monetary policy. Many foundational
economic relationships and indicators that guide 
policy, such as the Phillips curve, potential output, 
and the neutral interest rate, may behave
differently in a digital, AI-rich economy. Even before 
the pandemic, advanced economies had experienced 
unusually low inflation alongside low unemployment, 
challenging traditional economic models. While
multiple factors were at play (globalisation,
demographics, etc.), digitalisation has been identified 

systems such as large language models (LLMs), has 
been spreading rapidly. For example, the LLM 
ChatGPT reached one million users in under a 
week in late 2022 (BIS, 2024), an adoption rate 
unprecedented in technological history, highlighting 
the rapid pace at which AI can scale (Figure 1). 
Private investment in AI has surged as firms race to 
integrate machinelearning and LLMs into their 
products and operations, led by major economies 
such as the United States and China (Hartmann and 
Maver, 2024).

The global economy is undergoing a structural shift 
driven by rapid digital innovation and the widespread 
adoption of artificial intelligence (AI). In 2005, only 
about 15.6% of the world’s population had internet 
access; by 2024, that share had jumped to 67.6%, and 
roughly two-thirds of humanity is online (The World 
Bank). The explosion of connectivity, via
smartphones, broadband and cloud computing, has 
created highly networked markets and massive flows 
of data across borders. Over the past couple of years, 
a new wave of AI, represented by generative AI 
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identified as a contributing force (Koester et al., 
2021).

With this blog, we discuss how AI-driven
digitalisation, which has accelerated over the last 
couple of years, is reshaping inflation dynamics, 
output and productivity trends. We conclude our 

discussion by offering recommendations
for central bank policymakers to assist them
in adapting to these changes. This blog is the first 
in a series exploring the impact of AI on the
economy and central banks. The next one
will focus on the effects of AI on the labour
market. 
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1. THE TRANSFORMATION OF INFLATION
DYNAMICS IN THE DIGITAL ECONOMY

KEY TAKEAWAY 2: INFLATION DYNAMICS DIFFER IN THE NEW DIGITAL ERA,
DRIVEN BY GROWING E-COMMERCE VOLUMES AND ALGORITHMIC PRICING. 

One of the most notable macroeconomic trends of 
the past decade has been the combination of 
persistently low inflation with low unemployment in 
many advanced economies. This phenomenon,
sometimes called the "missing inflation" puzzle 
(Heisse et al., 2022), implies that the traditional Phillips 
curve (which predicts higher inflation when
unemployment is very low) has become flatter (Figure 
2). Digitalisation appears to be one of the key factors 
contributing to this shift, as it fundamentally changes 
how prices are set and how consumers behave. 

Digitalisation also weakens labour's bargaining 
power, reducing wage pressures and contributing to 
a disinflationary environment. The gig economy 
and online job platforms have increased the labour 
supply for certain services, while automation and AI 
have limited wage growth in many routine jobs by 
providing alternative means of production.1 Even if 
official unemployment is low, many workers may be 
in part-time, temporary, or less secure jobs (often 
facilitated by digital platforms) and thus have less 
leverage to demand higher pay. The implication for 

The gig economy refers to a labour market characterised by short-term, flexible, and often task-based work arrangements rather than 
traditional, long-term employment contracts.

1.

Figure 2: Traditional Phillips Curve

Source: Federal Reserve Bank of St. Louis, Engemann, K. M. (2020)

UNDERSTANDING
THE PHILLIPS CURVE

In the 1950s, A.W. Phillips plotted decades’ worth of data on wage 
inflation and unemployment. He noticed an inverse relationship 
between these two indicators.
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The idea may seem intuitive: A lower unemployment rate means more people are working, which signals increased demand for labor. 
That can put upward pressure on wages, so companies may raise prices for their products. But the inverse relationship  Phillips 
described has “flattened” in recent years, prompting debate among economists and policymakers.

BUT
WHY?

https://www.stlouisfed.org/open-vault/2020/january/what-is-phillips-curve-why-flattened
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inflation is significant: if wage growth does not 
accelerate as strongly at low unemployment 
(because many workers are in precarious roles or 
facing global competition), then inflation will be 
less responsive to domestic capacity constraints. 
Central bankers must then acknowledge that the 
Phillips curve might become less consistent as 
a guide.

Amazon effect and algorithmic pricing

Growing volumes of e-commerce and algorithmic 
pricing, often referred to as the "Amazon effect," 
have intensified market competition and made prices 
more flexible (Cavallo, 2017; Cavallo, 2018). This has 
contributed to a slight disinflationary bias and a 
flattening of the Phillips curve in many economies 
(Duca, 2018; Gorodnichenko, 2018). The Amazon 
effect, combined with integrated supply chains, 
enables excess capacity in one market to influence 
prices in other markets. Research has identified a 
significant common global component in inflation 
rates, suggesting that domestic inflation is affected by 
worldwide conditions. When consumers can easily 
purchase goods from overseas through online 
platforms, or when multinational companies relocate 
production across countries, domestic overheating 
tends to lead to more import growth or outsourcing 
rather than price hikes. This phenomenon, known as 
the "globalisation of inflation," suggests that even 
with a tight labour market, international competition 
and technological progress can help keep prices low 
(Ciccarelli and Mojon, 2010). Empirical estimates of 
the Amazon effect suggest that it likely subtracted 
only a few tenths of a percentage point from annual 
inflation in advanced economies during the 2010s. 
This is not a dramatic impact by itself, but it is enough 
to matter when inflation is already very low. The 
deflationary influence of the Amazon effect is
expected to grow as online commerce continues to 
expand into more sectors, such as groceries and 
services (Cavallo, 2018).

Equally important is the emergence of algorithmic 
pricing. For example, Amazon, Alibaba, and other 
online retailers often change product prices multiple 
times a day, dynamically adjusting them in response 
to real-time data on demand, costs, and competitors’ 
prices. If input costs change due to a drop in
wholesale prices or a currency movement, algorithms 
can quickly adjust retail prices across all markets. 
Research confirms that online prices tend to adjust 
more frequently and uniformly across different 
locations compared to the stickier prices of the 
brick-and-mortar era (Cavallo, 2017).2 Consumers 

Challenges in Measuring Inflation in
the Digital Age

One major challenge in assessing how digitalisation 
affects inflation is that official inflation statistics may 
miss crucial aspects of the digital economy.
Traditional consumer price indices (CPIs) were
created for a world of tangible goods and services 
that consumers purchase. However, today, a
significant portion of consumer spending involves 
digital products that are either free or available at 
very low cost, such as search engines, social media, 
mapping apps, free streaming content, open-source 
software, and more.

These digital products offer real value to consumers, 
sometimes replacing paid services that were
previously available. However, because their price is 
zero, they appear as a reduction in consumer
spending without a corresponding decrease in the 
"cost of living” in official measures. This can lead to an 
overstatement of inflation and an underestimation of 
welfare gains (Coyle and Nguyen, 2020).

KEY TAKEAWAY 3: DIGITALISATION CAN
CAUSE MEASUREMENT ISSUES IN PRICE
INDICES. CENTRAL BANKS NEED HIGH
FREQUENCY DIGITAL PRICE INDICES TO
MEASURE INFLATION ACCURATELY.

The brick-and-mortar era refers to the period of retail history before the widespread adoption of e-commerce, when physical store 
locations were the primary means of commerce.

2.

benefit from instant discounts, price matching, and 
the ability to find the lowest price, which compresses 
profit margins and holds down inflation. 

Figure 3: Paper Maps versus Digital Maps

Source: Milwaukee Independent
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For example, consider how the internet has changed 
access to information: people once bought physical 
encyclopedias or maps; now, Google and online maps 
are available for free (Figure 3). When national
statistical agencies update the CPI basket and remove 
obsolete items, such as printed road atlases or
reference books (since they are hardly purchased 
anymore), the index may not accurately reflect that 
consumers are receiving a similar service, in our case, 
the knowledge of directions, at no cost. Regarding the 
consumer price index, it appears that one product 
was removed and replaced with another free
product, which was not included in the count,
resulting in no recorded price decline. In fact, from 
the consumer’s viewpoint, there was a price decrease, 
such as going from $50 for an atlas to $0 for Google 
Maps, and an increase in quality, like real-time GPS 
navigation.

Quality adjustments and hedonic pricing
methods are used to account for improvements in 
product quality for goods that are sold. For instance, 
a new smartphone that costs the same as the old 
model but has better features might be treated as a 
price decrease in quality-adjusted terms. But when 
the good is free, it falls outside the scope of the CPI. 
This measurement challenge has led some
economists to argue that inflation is overstated, 
and real output is understated in the digital age. 
Studies attempting to quantify the consumer surplus 
from free digital services have found significant gains; 
for example, people might require substantial
monetaryc compensation to live without search 
engines or social media for a year, revealing an 
implicit value far above zero. While these gains do not 
appear in GDP or CPI, they indicate that living
standards are higher than the measures suggest. For 
example, Brynjolfsson et al. (2019a) estimate that 
including the welfare gains from Facebook would 
have added between 0.05 and 0.11 percentage points 
to the US GDP growth per year. 

double-edged sword. On the one hand, shocks may 
pass through to consumer prices more rapidly. For 
instance, in response to a fall in energy prices,
algorithms might reduce retail prices for goods within 
hours or even minutes, thereby accelerating the 
transmission of that disinflationary shock to the
measured inflation rate. This could imply that when a 
central bank increases interest rates to slow
economic growth, the impact of a policy rate cut on 
inflation might occur more rapidly than before, as 
firms quickly respond to easing demand by lowering 
prices to stay competitive. On the other hand, the 
overall inflation level could be lower and show a more 
persistent downward trend, because in an
environment where companies hesitate to raise 
prices for fear of losing customers to competitors' 
algorithms, it may take much longer for inflation to 
build up. One good example of the relationship 
between digitalisation and inflation is by
Charbonneau et al. (2017), who review three channels 
through which digitalisation may affect inflation for 
Canada: direct ICT price effects, competition via 
e-commerce (“Amazon effect”), and productivity. They 
conclude the overall impact is disinflationary but 
small so far in Canada. However, the authors state 
that this might change in the future as e-commerce 
grows.

Let's examine the relationship between inflation and 
digitalisation through the lens of policymakers. We 
can say that policymakers at central banks face 
various dilemmas: First, if actual inflation, adjusted 
for digital benefits, is lower than the measured rate, 
central banks might be tightening more than
necessary, aiming for an inflation target that does not 
fully account for new forms of consumer welfare. 
Central banks also cannot systematically adjust
inflation targets to account for such unmeasured 
quality improvements, which is a complicated and 
controversial process.3 For now, the prudent 
approach is for central banks to support efforts to 
improve measurement. This could involve
developing supplementary price indices, for instance, 
an experimental “digital price index” that factors in 
the value of free services, or collaborating with
statistical agencies to incorporate more aggressive 
hedonic adjustments for digital products (Goolsbee 
and Klenow, 2018). The U.K.’s Office for National 
Statistics (ONS), for example, updates its CPI/CPIH 
basket annually and is actively transforming methods 
to reflect the digital economy, bringing in scanner and 
web-scraped data and updating the CPI technical 
manual accordingly (See references for various ONS 
publications). International organisations, such as the 
IMF and OECD, have also convened forums to
measure the digital economy’s impact on prices and 
output (IMF, 2018; OECD, 2019). 

Implications for Monetary Policy

KEY TAKEAWAY 4: DIGITALISATION WILL
AFFECT THE DYNAMICS OF THE
MONETARY TRANSMISSION MECHANISM.
THE CENTRAL BANKS' MODELLING
TOOLBOX NEEDS UPDATING TO INCLUDE
NEW LAG STRUCTURES, TIME-VARYING
COEFFICIENTS, AND HETEROGENEITY.

See Brookings Hutchins Center report (2018) documenting the controversy and credibility risks of changing the 2% target of the FED.3.

From a monetary policy perspective, the increased 
price flexibility due to algorithmic pricing is a 

https://www.nber.org/papers/w24649
https://www.nber.org/papers/w24649
https://www.nber.org/papers/w24649
https://www.nber.org/papers/w24649
https://www.nber.org/papers/w24649
https://www.nber.org/papers/w24649
https://www.nber.org/papers/w24649
https://www.nber.org/papers/w24649
https://www.nber.org/papers/w24649
https://www.nber.org/papers/w24649
https://www.nber.org/papers/w24649
https://www.nber.org/papers/w24649
https://www.nber.org/papers/w24649
https://www.nber.org/papers/w24649
https://www.nber.org/papers/w24649
https://www.nber.org/papers/w24649
https://www.nber.org/papers/w24649
https://www.nber.org/papers/w24649
https://www.nber.org/papers/w24649
https://www.nber.org/papers/w24649
https://www.nber.org/papers/w24649
https://www.nber.org/papers/w24649
https://www.nber.org/papers/w24649
https://www.nber.org/papers/w24649
https://www.nber.org/papers/w24649
https://www.imf.org/-/media/Files/Publications/PP/2018/022818MeasuringDigitalEconomy.ashx
https://www.imf.org/-/media/Files/Publications/PP/2018/022818MeasuringDigitalEconomy.ashx
https://www.imf.org/-/media/Files/Publications/PP/2018/022818MeasuringDigitalEconomy.ashx
https://www.imf.org/-/media/Files/Publications/PP/2018/022818MeasuringDigitalEconomy.ashx
https://www.imf.org/-/media/Files/Publications/PP/2018/022818MeasuringDigitalEconomy.ashx
https://www.imf.org/-/media/Files/Publications/PP/2018/022818MeasuringDigitalEconomy.ashx
https://www.imf.org/-/media/Files/Publications/PP/2018/022818MeasuringDigitalEconomy.ashx
https://www.imf.org/-/media/Files/Publications/PP/2018/022818MeasuringDigitalEconomy.ashx
https://www.imf.org/-/media/Files/Publications/PP/2018/022818MeasuringDigitalEconomy.ashx
https://www.imf.org/-/media/Files/Publications/PP/2018/022818MeasuringDigitalEconomy.ashx
https://www.oecd.org/content/dam/oecd/en/publications/reports/2019/02/measuring-consumer-inflation-in-a-digital-economy_27be403d/1d002364-en.pdf
https://www.oecd.org/content/dam/oecd/en/publications/reports/2019/02/measuring-consumer-inflation-in-a-digital-economy_27be403d/1d002364-en.pdf
https://www.oecd.org/content/dam/oecd/en/publications/reports/2019/02/measuring-consumer-inflation-in-a-digital-economy_27be403d/1d002364-en.pdf
https://www.oecd.org/content/dam/oecd/en/publications/reports/2019/02/measuring-consumer-inflation-in-a-digital-economy_27be403d/1d002364-en.pdf
https://www.oecd.org/content/dam/oecd/en/publications/reports/2019/02/measuring-consumer-inflation-in-a-digital-economy_27be403d/1d002364-en.pdf
https://www.oecd.org/content/dam/oecd/en/publications/reports/2019/02/measuring-consumer-inflation-in-a-digital-economy_27be403d/1d002364-en.pdf
https://www.oecd.org/content/dam/oecd/en/publications/reports/2019/02/measuring-consumer-inflation-in-a-digital-economy_27be403d/1d002364-en.pdf
https://www.oecd.org/content/dam/oecd/en/publications/reports/2019/02/measuring-consumer-inflation-in-a-digital-economy_27be403d/1d002364-en.pdf
https://www.oecd.org/content/dam/oecd/en/publications/reports/2019/02/measuring-consumer-inflation-in-a-digital-economy_27be403d/1d002364-en.pdf
https://www.oecd.org/content/dam/oecd/en/publications/reports/2019/02/measuring-consumer-inflation-in-a-digital-economy_27be403d/1d002364-en.pdf
https://www.oecd.org/content/dam/oecd/en/publications/reports/2019/02/measuring-consumer-inflation-in-a-digital-economy_27be403d/1d002364-en.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf
https://www.brookings.edu/wp-content/uploads/2018/06/ES_20180607_Hutchins-FedInflationTarget.pdf


INFLATION AND PRODUCTIVITY IN THE AGE OF AI                 
November 2025

THE SEACEN CENTRE

6

Second, the Phillips curve becomes less reliable as a 
reduced-form guide. If AI-using sectors absorb 
demand with lower unit cost pressure while other 
sectors experience displacement and search frictions, 
the aggregate slope is compositional and
state-contingent. A tight labour market can coexist 
with low inflation when productivity-raising
“augmentation” is strong, especially in the significant 
employing sectors, because lower unit costs offset 
higher wages. In that case, firms absorb pay increases 
without passing them on to prices. The picture
changes when these gains do not diffuse broadly and 
bargaining power shifts in specific sectors: wage 
growth then lifts unit costs in those sectors, and 
prices respond more quickly. In short, broad
productivity gains dampen wage pass-through; 
narrow gains and concentrated bargaining power 
amplify it. Evidence of time-varying slopes in recent 
decades, often attributed to global integration, 

anchored expectations, or sectoral reallocation, fits 
naturally with this mechanism (Ball and Mazumder, 
2011; Daly and Hobijn, 2014). AI diffusion adds
another layer of heterogeneity to that already
unstable relationship.

Central banks must adapt their models, which are 
calibrated on historical data, to this new environment. 
For example, forecasting models should place less 
weight on domestic output gaps and more on global 
factors and financial conditions when predicting
inflation. They also need to consider new indicators of 
wage and price pressures (such as online price indices 
or wage growth in different segments of the labour 
market). Furthermore, communication becomes key: 
if the public sees low inflation persisting, expectations 
might drift down, so central banks have had to work 
hard to keep inflation expectations anchored at target 
from below in recent years.
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2. THE PRODUCTIVITY PUZZLE AND AI’S
ECONOMIC IMPACT

KEY TAKEAWAY 5: “YOU CAN SEE THE COMPUTER AGE EVERYWHERE BUT
IN THE PRODUCTIVITY STATISTICS.” ROBERT SOLOW

Economist Robert Solow (1987) once mentioned, 
"You can see the computer age everywhere but in 
the productivity statistics."  A similar sentiment has 
echoed in recent years regarding AI. Brynjolfsson, 
Rock, and Syverson (2019b) refer to it as the 
“modern productivity paradox” (Figure 3); 
despite breakthroughs in digital technologies, GDP 
and productivity measures have not shown
matching acceleration in the past. We might expect 

a similar pattern with the latest digital
transformation. Significant gains from AI may take a 
while to materialise, requiring complementary 
investments in skills and organisational change 
(Brynjolfsson et al., 2021). Early evidence suggests 
that AI can enhance micro-level productivity (e.g., 
generative AI improving specific tasks by 14 to 40%), 
but its macro-level impact  may be gradual (Noy and 
Zhang, 2023; Poloz, 2021). 

Figure 3: Productivity puzzle

Source: Deloitte Insights
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Several hypotheses attempt to explain this
productivity paradox:

1. Mismeasurement: 
It is possible that productivity gains are happening, 
but our traditional metrics fail to capture them,
especially in an intangibles-heavy, services-oriented 
digital economy. As discussed in the inflation section, 
if a new AI-driven service dramatically improves
quality or provides value for free, output statistics 
might underestimate actual growth. For instance, AI 
might improve medical diagnoses (a significant
benefit for health outcomes). However, if it does not 
significantly reduce the cost of healthcare services or 
the number of visits, GDP will not change much,
leading to a mismeasurement problem.  While 
mismeasurement is a factor (particularly in consumer 
surplus from digital services), evidence shows that 
these errors are too small to account for the broad, 
persistent slowdown in productivity since the 
mid-2000s (Byrne et al., 2016; Syverson, 2016). Some 
production slips through the nets of GDP, especially 
in digital services. Yet the scale of what we miss is far 
smaller than the slowdown itself, so correcting the 
data would soften the decline rather than eliminate it.

2. Implementation lags and the “J-curve”:
Major technological revolutions often require time 
and complementary investments before they
translate into higher productivity. The Productivity 
J-curve theory posits that when a general-purpose 
technology (like GenAI) emerges, firms initially invest 
heavily in intangible capital, reorganising processes, 
training workers, and developing new business 
models, which may actually depress measured 
productivity in the short term. Firms might still be in 
the learning phase: reorganising workflows, figuring 
out how best to integrate AI, training employees to 
work with AI systems, and overcoming implementa-
tion hurdles. During this phase, measured
productivity might suffer (because resources are 
devoted to transition rather than immediate output). 
Only after these adjustments does productivity
accelerate as the technology’s benefits are fully 
realised (Brynjolfsson et al., 2021). Historical 
analogues include electricity and Information
Technology (IT): both caused slowdowns or minimal 
gains for years as firms learned to use them
effectively, followed by significant productivity surges 
once adoption reached a critical mass and
complements were in place. We may be in the early 
investment and learning phase with AI, meaning the 
payoff is still to come within the next couple of years. 
The adoption of new technologies (especially the 
latest AI technologies) remains uneven. Large frontier 
firms might be using AI on a large scale, but many 
smaller firms lag behind due to a lack of expertise or 
capital. Until AI diffuses broadly, the aggregate impact 
remains limited.

3. Uneven diffusion and “so-so automation”: 
Acemoglu and Restrepo (2020) argue that many AI 
and robotics applications to date have focused on 
automating existing tasks (often displacing workers) 
rather than creating entirely new tasks or boosting 
worker capabilities across the board. This “so-so
automation” can cut costs for specific firms but might 
not yield large productivity gains economy-wide, 
especially if it mainly reallocates income from labour 
to capital. Suppose AI is used predominantly to 
reduce labour input (doing the same output with 
fewer workers). In that case, productivity should rise, 
but if displaced workers end up in lower-productivity 
jobs or become unemployed, economy-wide gains 
could be muted. Moreover, if monopolistic
technology firms capture most of the gains, it might 
not translate into widely shared growth. This
perspective suggests that the full productivity
potential of AI will only be realised if it is deployed in 
ways that augment workers and create new products 
and tasks, rather than automate existing ones. 
Perhaps the most important long-run effect is if AI 
significantly augments human labour. When workers 
have AI tools at their disposal (from simple
smartphone apps to advanced decision support 
systems), they might complete tasks much faster or 
produce higher-quality outputs. Recent studies 
provide intriguing evidence here. Brynjolfsson, Li, and 
Raymond (2025) find that customer support agents 
who used a generative AI assistant increased their 
productivity by 15% on average, with
less-experienced workers improving the most. These 
micro-level gains, if replicated across millions of tasks 
and workers, could translate into a significant
macroeconomic boost.

4. Headwinds and low-hanging fruit:
It is also possible that other neutralising forces have 
held productivity down in the past, such as ageing 
populations, debt overhangs, or even a decline in 
business dynamism and innovation diffusion. Some 
economists note that the 1990s IT boom and the early 
2000s caused a surge in productivity (Stiroh, 2002). 
However, by the mid-2000s, many of the
straightforward benefits from computerisation had 
already been realised, and the economy encountered 
additional challenges. While the AI revolution holds 
great potential at this time, it must overcome the 
neutralising obstacles we mentioned to boost overall 
economic performance significantly.

However, economists like Stephen Poloz (2021), 
former Bank of Canada governor, caution that it is 
normal for there to be a lag between technological 
innovation and measurable economic impact; 
patience is warranted. Poloz notes that AI’s
macroeconomic effects may be “uncertain and
gradual,” and policymakers should not prematurely 
conclude that AI is not raising productivity; instead, 
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they should continue to monitor and, if necessary, aid 
the diffusion of productivity-enhancing technologies.

co-moves with trend productivity and preferences 
(Holston et al., 2017). Periods of heavy spending on 
data, software, and process redesign, expensed 
rather than capitalised in standard accounts, can 
appear as weak productivity today and stronger 
productivity tomorrow. In other words, the
underlying productivity frontier may be shifting even 
when measured output per hour suggests
stagnation.

Second, Investment cycles built around intangible 
assets can boost real activity without showing up in 
conventional measures of capital expenditure,
complicating assessments of the output gap.
Standard national accounts treat most intangible 
outlays, on data assets, process redesign, workforce 
training, and organisational change, as intermediate 
inputs rather than fixed capital. As Corrado et al. 
(2005) show, under the conventional accounting
identity, these expenditures are expensed and
therefore leave measured output unchanged; only 
when they are reclassified as fixed investment
do they add to recorded output and capital income. 
At the firm level, sizable waves of such
complementary spending can be concentrated 
among industry leaders and still leave faint capital 
expenditure fingerprints because many elements
are booked in selling, general, and administrative 
expenses, particularly labour costs, rather than in 
investment accounts. Because diffusion is
uneven, frontier firms adopt first and followers adjust 
later, aggregate productivity can look disappointingly 
flat until adoption deepens. Comin and Mestieri 
(2018) find that while cross-country adoption lags 
have converged over two centuries, the intensity of 
use (penetration) has diverged, implying that
measured productivity gains arrive gradually as 
usage scales up. Once the necessary complements 
are in place and adoption becomes widespread,
measured total factor productivity can jump, leading 
to revisions in historical productivity estimates and in 
assessments of potential output and the natural rate 
of interest. 

Implications for Monetary Policy

KEY TAKEAWAY 6: CENTRAL BANKS
SHOULD EXPECT WIDE STANDARD
ERRORS AROUND ESTIMATES OF
POTENTIAL OUTPUT, THE OUTPUT GAP,
AND R*, BECAUSE AI-DRIVEN
PRODUCTIVITY ARRIVES THROUGH
LAGGED DIFFUSION AND EXPENSED
INTANGIBLE INVESTMENT THAT
DEPRESSES MEASURED PRODUCTIVITY.

The neutral real interest rate (often r* ) is the real short-term policy rate that neither stimulates nor restrains the economy: when 
the central bank’s ex-ante real rate equals r* , output is at potential and inflation is stable.

4.

The four hypotheses we explained related to the 
productivity paradox have implications for monetary 
policy. First, estimates of potential output and the 
neutral real rate (r*)4 become more uncertain 
because AI will shift the productivity frontier.
However, the degree of the shift in the productivity 
frontier is very uncertain at the moment, as it 
depends heavily on organisational learning and
diffusion frictions. AI is a general-purpose technology. 
Its payoff is not plug-and-play; it requires costly
complements, such as new organisational capital, 
better management, retraining, task reconfiguration, 
and access to data and computing. These
complementary investments take time and diffuse 
unevenly across sectors, regions, and firm types. That 
is when we can observe modest aggregate
productivity, and until learning and diffusion catch 
up, there will be considerable uncertainty in
productivity dynamics. Potential growth ultimately 
reflects trend total factor productivity (TFP); if
AI-driven TFP occurs in “bursts” after long periods of 
intangible investment and reorganisation, filtered 
estimates of trend growth will be fragile and prone to
revision. This uncertainty affects r*, which 
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3. CONCLUSION: POLICY
RECOMMENDATIONS FOR CENTRAL BANKS

KEY TAKEAWAY 7: TO NAVIGATE DIGITALISATION, CENTRAL BANKS SHOULD: 
• UPDATE CORE MODELS,  • BUILD DATA-SCIENCE CAPACITY, 
• IMPROVE INFLATION AND OUTPUT MEASUREMENT,
• ADAPT STRATEGY FOR A LOW-INFLATION, LOW-R* ENVIRONMENT, AND 
• STAY EMPIRICALLY AGILE. 

With this blog, we underscore that monetary policy in 
the age of AI and digitalisation must adapt to a new 
structural reality. Central banks cannot assume that 
the playbook of the past, calibrated in a very different 
economic environment, will be sufficient for the 
future. Below, we outline key policy
recommendations for central bankers and
policymakers to navigate this transition. These 
recommendations aim to ensure that monetary 
policy remains effective while also leveraging the 
opportunities AI and digitalisation offer for better 
economic outcomes.

1. Updating Analytical Frameworks and Models: 
Central banks should incorporate the impact of 
digitalisation into their core forecasting and policy 
models. This means revisiting assumptions like the 
slope of the Phillips curve or the determinants of 
productivity and natural interest rates. For instance, 
models should account for global competitive
pressures and the likelihood of a flatter Phillips curve. 
They should explicitly include channels for how 
e-commerce and automation affect prices and
potential output. Investing in research to integrate 
these factors is crucial, for example, by developing 
new Keynesian models with a “global” output gap 
component or heterogeneous-agent models that 
capture distributional effects on demand (Kaplan, 
Moll, & Violante, 2018). Time-varying parameter 
models can be employed to detect whether key 
relationships (such as the unemployment-inflation 
link or the NAIRU) are shifting over time due to
technological change. In practical terms, central 
banks might allow for a wider band of uncertainty in 
their inflation forecasts and be cautious in
over-relying on historical coefficients. In addition, 
continuing to collaborate with academics will help 
bring cutting-edge research, such as the impact of AI 
on productivity and inflation, into policy analysis 
(Aldasoro et al., 2024).

2. Enhancing Data Collection and Nowcasting 
Capabilities: 
Central banks should embrace big data and AI tools 
to develop high-frequency indicators of economic 
conditions. Central banks should establish (or 

expand) dedicated data science units to acquire and 
analyse non-traditional data, including web-scraped 
online prices, real-time card transactions, mobility 
indices, and social media sentiment. These units 
would maintain dashboards that give policymakers 
timely readings on consumer spending, hiring,
mobility, and prices. Such efforts are already
underway in leading central banks; they should be 
treated as core functions, not experimental 
sideshows, given their demonstrated value. As the BIS 
(2024) notes, those central banks that harness data 
effectively will navigate the digital economy more 
successfully. This also entails investment in IT
infrastructure and human capital (hiring data 
analysts, statisticians, and AI experts). International 
collaboration, through forums such as the BIS
Innovation Hub, the SEACEN Centre, or regional
cooperatives, can accelerate the learning curve by 
sharing tools and experiences, ensuring that even 
smaller central banks can access advanced
techniques.

3. Refining Inflation Measurement and
Communication:
Central banks should work closely with statistical 
agencies to improve the measurement of prices and 
output in the digital economy. This might involve 
expanding consumer price indices to better capture 
digital services, for instance, by accounting for 
zero-priced services with significant consumer value. 
Encouraging the development of satellite accounts or 
experimental indexes for the digital economy will 
provide complementary views of inflation and 
growth. Central bankers do not necessarily set policy 
on those experimental measures, but understanding 
the gap between traditional CPI and a “true cost of 
living” that accounts for digital goods can inform a 
more refined approach to inflation targeting.
Communication is key here: central banks should 
also educate the public that official inflation might be 
overstated if it fails to capture quality improvements 
or free goods and explain how they account for that 
judgment in their decisions. This can involve
publishing plain-language articles or including boxes 
in policy reports that discuss, say, the impact of 
e-commerce on inflation or the potential bias in new 
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digital products. In the near term, the focus should be 
on getting measurement right and being
transparent about these issues.

4. Adapting Monetary Policy Strategies to a 
Low-Inflation, Low-r* World: 
The structural forces of digitalisation, that is, higher 
productivity potential, greater competition, and 
possibly higher savings (if inequality rises), all point to 
a scenario where the r* may remain low and
inflationary pressures subdued. If this scenario is 
realised, central banks should therefore ensure they 
have strategies to avoid the zero lower bound trap 
and to respond forcefully to deflationary shocks. This 
could involve maintaining tools like forward guidance 
and quantitative easing as standard parts of the 
toolkit, not just crisis measures. 

5. Remaining Flexible, Forward-Looking, and 
Agile: 
Finally, the overarching recommendation is an attitude: 
central banks must remain agile and open-minded

in this period of rapid change. The old certainties, like 
a stable Phillips curve, may no longer hold. Policy 
makers should avoid overconfidence and be ready to 
update their priors as new evidence comes in. This 
could mean taking earlier action when new indicators 
warn of trouble, or, conversely, patience when old 
models scream inflation, but new realities suggest 
otherwise. It also means preparing contingencies. 
The institutions that invest in understanding new 
technology will be better positioned.   
 
In conclusion, implementing these recommendations 
will require effort and coordination. However, the 
payoff is ensuring that monetary policy remains a 
robust anchor for economic stability and prosperity, 
even as AI and digitalisation reshape the economic 
landscape. Central banks have navigated industrial 
revolutions and waves of globalisation before, and 
the AI revolution is the latest test. With rigorous
analysis, updated tools, and prudent policy
innovation, they can succeed in guiding economies 
through this transition just as they have in the past.
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The SEACEN Centre

Since its inception in the early 1980’s, The South East Asian Central Banks Research and
Training Centre (the SEACEN Centre) has established its unique regional position in serving its 
membership of central banks in the Asia-Pacific region through its learning programmes in key 
central banking areas (including Macroeconomic and Monetary Policy Management; Financial 
Stability and Supervision, and Payment and Settlement System; and Leadership and
Governance),  research work, and networking and collaboration platforms for capability
building in central banking knowledge.
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