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To What Extent Has Game Theory Explained
the Pricing Strategies of Ride-Hailing Firms Like
Uber and Ola in India (2015-2023)?
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Abstract

This paper investigates the extent to which game theory explains the pricing strategies of Uber and Ola in
the Indian ride-hailing market between 2015 and 2023. The study employs a secondary-data-based
approach, drawing on company financial reports, market analyses, and industry publications to identify
strategic pricing patterns across three distinct phases: (1) Entry and Subsidy Wars (2015-2016), (2) Price
War and Customer Retention (2017-2019), and (3) Post-COVID Surge Pricing and Algorithmic
Adjustments (2020 onwards).

The findings indicate that game theory provides significant explanatory power in the early stages of market
competition. The aggressive subsidy-driven strategies during Phase 1 align closely with the Prisoner’s
Dilemma and Bertrand competition frameworks, while Phase 2 reflects dynamics consistent with repeated
games, as firms engaged in prolonged tit-for-tat price reductions to secure market share. However, the
relevance of classical game-theoretic models diminishes in Phase 3, as pricing decisions became
increasingly algorithm-driven and influenced by external factors such as regulatory controls, fuel costs,
and pandemic-related disruptions.

The paper concludes that game theory explains Uber and Ola’s pricing strategies effectively during the
initial and intermediate phases but offers limited predictive value in a mature, technology-driven
environment. Recommendations for future research include incorporating consumer behavior analysis and
assessing the impact of emerging competitors like Rapido and BluSmart.

1. Introduction

The Indian ride-hailing industry has experienced a remarkable transformation since its inception. From a
modest beginning in 2013, the market saw explosive growth — Uber and Ola’s combined ridership rose
approximately fourfold between 2015 and 2016, reaching around 70 million trips monthly'. As of 2024,
Uber commands about 50 percent of the cab market share in India, while Ola follows with roughly
34 percent?. This surge in demand has driven the market size to an estimated Z360 billion in 2024, with
projections suggesting a further 50 percent increase over the next five years®.

I'NITI Aayog. Moving Forward Together: Enabling Shared Mobility in India, Feb. 2023. PDF.
2 “In the cab category, Uber leads with 50% market share, followed by Ola at 34%...” Equentis, Apr. 29, 2025.
3 Uber India. Uber India — Economic Impact Report, 2024. HTML.
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Table 1: Market Size & Market Share Trends in India’s Ride-Hailing Industry (2015-2024)*5

Year Total Market | Uber Market | Ola Market
Revenue (INR bn) | Share (%) Share (%)

2015 %45 bn! 30 %? 60 %?

2018 2120 bn! 45 %? 50 %?

2023 2320 bn? 50 %* 34 9%*

2024 2360 bn? 50 %* 34 %*

Understanding the pricing strategies behind this rapid expansion is crucial. Strategic pricing determines
how ride-hailing firms acquire customers, manage profitability, and influence driver supply. Given the
duopolistic nature of Uber and Ola's competition in India, strategic interactions in pricing affect not only
each firm’s performance, but also consumer welfare and overall market efficiency. Pricing decisions,
including heavy subsidies during entry, aggressive discounts in growth phases, and algorithmic surge
pricing, are pivotal to market outcomes.

Game theory offers a powerful lens to analyze such strategic behavior. In oligopolistic markets — where
a few firms dominate — concepts like Nash equilibrium, Bertrand competition, and repeated games
elucidate how firms anticipate and respond to rivals’ pricing moves. In the Indian ride-hailing context,
game theory helps explain why both Uber and Ola engaged in prolonged price wars and how equilibrium
dynamics evolved over time.

This paper addresses the research question:

“To what extent has game theory explained the pricing strategies of ride-hailing firms like Uber and
Ola in India between 2015 and 2023?”
The study focuses on the crucial period from 2015 to 2023, spanning the entry phase with deep subsidies,
the price-war years, and the later transition to dynamic surge pricing. It employs a secondary-data-based
methodology, drawing on industry reports, company filings, and academic studies. Theoretical models
from game theory are applied to empirical pricing patterns to identify strategic phases and potential
equilibria.

2. Literature Review

Game theory has been widely used to explain pricing strategies in oligopolistic markets where a few firms
dominate, and strategic interdependence dictates decision-making. Research on global ride-hailing
markets, particularly in the United States and Europe, suggests that firms like Uber and Lyft often engage

4 Mordor Intelligence. India Taxi Market Size and Share Analysis — Growth Trends and Forecasts (2025-2030).
2025, www.mordorintelligence.com/industry-reports/india-taxi-market.

3 Statista. “Ride-hailing Market Value in India from 2017 to 2023.” Statista, 2025,
www.statista.com/statistics/ride-hailing-india-market-size.
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in price competition consistent with Bertrand and Prisoner’s Dilemma frameworks. Cachon et al. analyzed
the dynamics of Uber and Lyft pricing, noting that both firms adopted subsidy-heavy entry strategies and
engaged in price wars that eroded short-term profitability but strengthened network effects and consumer
lock-in®. Similarly, Chen and Sheldon highlighted the role of repeated games in maintaining competitive
parity as firms adjusted prices in response to rivals’ moves’.

Indian studies echo similar patterns. According to research, Ola and Uber adopted aggressive discounting
in their early phases to capture market share, mirroring a classical Prisoner’s Dilemma scenario where
cooperation through higher pricing could have yielded better profits, but competitive pressure pushed both
toward subsidy-driven losses®. Reports from NITI Aayog further indicate that this duopolistic competition
persisted until regulatory and cost pressures compelled firms to reduce discounts and explore profitability
through dynamic surge pricing models’.

From a theoretical standpoint, models such as Bertrand competition provide a foundation for
understanding price determination when firms sell homogeneous services and respond to rival pricing
immediately!®. However, scholars argue that ride-hailing introduces complexities like algorithm-driven
surge pricing and two-sided market effects, which extend beyond classical game-theoretic assumptions'!.
Repeated game theory also becomes relevant because Uber and Ola operate in an environment of
continuous interaction, incentivizing tit-for-tat pricing adjustments over time'2.

Despite this growing body of work, several gaps remain. First, while global studies on Uber and Lyft
abound, Indian research often focuses on operational efficiency or driver economics rather than pricing
strategies through a formal game-theoretic lens. Second, few studies segment the analysis by phases —
from subsidy wars to dynamic pricing — to evaluate whether game theory consistently explains behavior
across time. This research addresses these gaps by applying Bertrand and repeated game frameworks to
the Indian context using secondary data for the period 2015-2023, providing both theoretical mapping and
empirical trends.

3. Theoretical Framework

Understanding Uber and Ola’s pricing strategies requires foundational game theory concepts that explain
strategic interactions in oligopolistic settings. This section outlines three key models—Bertrand
competition, the Prisoner’s Dilemma, and Repeated Games—and introduces a payoff matrix based on real
data.

3.1 Bertrand Competition and Price Wars

In the classical Bertrand model, firms in a duopoly setting offering homogeneous products compete by

6 Cachon, Gérard P., et al. “The Impact of Ride-Hailing Services on Taxi Markets.” Management Science, vol. 63,
no. 9, 2017, pp. 27-36.

" Chen, M. Keith, and Sheldon, Michael. “Dynamic Pricing in a Labor Market: Surge Pricing and Flexible Work
on the Uber Platform.” Proceedings of the 2016 ACM Conference on Economics and Computation, 2016, pp. 48—
59.

8 Balachandran, S., and Anand, P. “Pricing Wars in Indian Ride-Hailing Industry.” Indian Journal of Economics
and Business, vol. 18, no. 2, 2019, pp. 110-128.

® NITI Aayog. Moving Forward Together: Enabling Shared Mobility in India. 2023.

10 Tirole, Jean. The Theory of Industrial Organization. MIT Press, 1988.

' Rochet, Jean-Charles, and Jean Tirole. “Platform Competition in Two-Sided Markets.” Journal of the European
Economic Association, vol. 1, no. 4, 2003, pp. 990-1029.

12 Fudenberg, Drew, and Eric Maskin. “The Folk Theorem in Repeated Games.” Econometrica, vol. 54, no. 3,
1986, pp. 533-554.
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setting prices simultaneously, which drives the equilibrium price toward marginal cost, eradicating
profits'3. This aligns with Uber and Ola’s aggressive fare reductions during early market competition,
triggering fare wars that sharply reduced their profitability.

Figure 1: Bertrand Competition in a Duopoly

N
v

3.2 Prisoner’s Dilemma and Subsidy Battles

Uber and Ola subsidized fares heavily during their early competitive phases. Both could have benefited
from higher prices, yet the pressure to cut fares led to significant losses—reflecting the Prisoner’s
Dilemma, where cooperation (high price) would yield better outcomes than unilateral defection (low
price)'*.

3.3 Repeated Games and Strategic Adjustment

Unlike a one-shot game, ride-hailing companies interact continuously. In repeated game settings, firms
can adopt tit-for-tat strategies—cooperating with rivals who cooperate, punishing those who defect in
subsequent rounds!®. Uber and Ola's gradual shift from indiscriminate subsidies to moderated dynamic
pricing indicates strategic adjustment influenced by long-term competitive incentives.

3.4 Game Theory Assumptions

These models rely on several key assumptions:

e Rational Players: Firms aim to maximize profits.

e Strategic Interdependence: Each firm anticipates and reacts to rivals' pricing moves.

e Symmetric or Complete Information: Firms can observe rivals’ strategies.

e Profit Maximization: Firms pursue the highest possible payoffs based on competitors' actions.
While these assumptions may not fully hold—given algorithmic pricing, regulatory shifts, and imperfect
information—they provide a useful theoretical framework for analysis.

3.5 Payoff Matrix: Actual Profitability Data for FY23

Below is a simplified payoff matrix using real FY23 financial data:

13 Tirole, Jean. The Theory of Industrial Organization. MIT Press, 1988.

!4 Fudenberg, Drew, and Eric Maskin. “The Folk Theorem in Repeated Games.” Econometrica, vol. 54, no. 3,
1986, pp. 533-554.

15 Fudenberg, Drew, and Jean Tirole. Game Theory. MIT Press, 1991.
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Table 2 - Payoff Matrix of Ola & Uber 1617

Ola: High Price (H) | Ola: Low Price (L)

Uber: High Price (H) | (X311 Cr, X772 Cr) | (X311 Cr, X772 Cr)

Uber: Low Price (L) | (X311 Cr, X772 Cr) | (X311 Cr, X772 Cr)

The uniform nature of the losses suggests that regardless of strategy, firms remained in a loss-making
equilibrium (Low Price, Low Price)—a real-world reflection of the Prisoner’s Dilemma where mutual
defection leads to suboptimal outcomes.

4. Methodology

This study employs a mixed-method approach—combining qualitative and quantitative analysis using

secondary data. The aim is to map Uber and Ola's pricing strategies over time to game-theoretic models

and assess the existence of strategic equilibria.

4.1 Research Type

e Qualitative: Interpreting the strategic logic behind pricing moves (e.g., subsidies, dynamic pricing).

e Quantitative: Using financial and operational metrics (net losses, revenues, discount rates, market
share) to inform game-theoretic application.

4.2 Data Sources

1. Company filings: Uber India FY23 & FY24 revenue and net loss figures

2. Industry reports: IAMAI NITI Aayog studies, Statista market insights.

3. Media and news articles: Economic Times, Moneycontrol, and Business Outreach.

4. Academic and policy papers covering strategic pricing and subsidy models.

4.3 Variables and Measures

e Pricing strategies: Phases of subsidy, price wars, dynamic pricing.

Discount levels: % of fare subsidized, promotional expense share.

Market share and scale: Trips served, revenue proportions.

Profitability: Net losses per fiscal year (INR crore).

Cost components: Advertising & promotions (% of expenses).

18 19

' Khan, Ayesha. “Ola vs Uber vs Rapido: The Battle for India’s Ride-Hailing Market.” StockGro Blogs, 14 Aug.
2024, www.stockgro.club/blogs/trending/ola-vs-uber-vs-rapido/?utm_source=chatgpt.com. Accessed 17 July
2025.

17¢0Ola vs Uber vs Rapido: The battle for India's ride-hailing market.” Stockgro Club, 2024.

18 “Uber Announces Results for Fourth Quarter and Full Year 2023.” Uber.com, 2023, investor.uber.com/news-
events/news/press-release-details/2024/Uber-Announces-Results-for-Fourth-Quarter-and-Full-Y ear-
2023/default.aspx?utm_source=chatgpt.com. Accessed 17 July 2025.

19 Pranav Mukul. “Uber India Posts 54% Increase in FY23 Revenue.” The Economic Times, Economic Times, 8
Jan. 2024, economictimes.indiatimes.com/tech/technology/uber-india-fy23-revenue-jumps-to-rs-2666-crore-net-
loss-widens/articleshow/106636607.cms?utm_source=chatgpt.com&from=mdr. Accessed 17 July 2025.
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4.4 Analytical Approach

Identify strategic phases (2015-2023):

Phase 1: Initial entry with heavy subsidies (2015-16)

Phase 2: Intense price wars (2017-19)

Phase 3: Dynamic and algorithmic pricing (2020 onwards)

Map each phase to game-theoretic models:

Phase 1 — Subsidy war — Prisoner’s Dilemma

Phase 2 — Price competition — Bertrand

Phase 3 — Repeated games & dynamic pricing

Construction of payoff matrices using net loss data as a proxy for payoffs under High/Low price

strategies.

4. The study will determine whether pricing behavior aligns with Nash equilibrium predictions
(e.g., mutual low pricing in Bertrand/P.D.).

4.5 Equilibrium Evaluation

The study will check if the observed strategies mirror Nash predictions:

W o 0O 0 MNO O O =

e Mutual subsidy/low price in early phases — persistent losses — consistent with Bertrand & Prisoner’s
Dilemma.

e Transition to moderated pricing and dynamic models indicates movement toward equilibrium under
repeated game incentives.

5. Analysis & Findings

This section analyzes Uber and Ola’s pricing strategies across three distinct phases of competition in India:
Phase 1 — Entry & Subsidy Wars (2015-2016), Phase 2 — Price War & Customer Retention (2017-2019),
and Phase 3 — Post-COVID Surge Pricing and Dynamic Adjustments (2020 onwards). The analysis
combines financial data and market trends with game-theoretic interpretations to evaluate the extent to
which models such as the Prisoner’s Dilemma, Bertrand competition, and Repeated Games explain
observed behavior.

5.1 Phase 1: Entry & Subsidy Wars (2015-2016)

Uber and Ola’s entry into the Indian ride-hailing market was characterized by aggressive fare subsidies
and deep promotional discounts, resulting in a fierce battle for market share. Ola offered discounts of up
to 50%, and Uber introduced flat 49 fares in metropolitan areas, both designed to accelerate user
acquisition®’. These strategies, while effective in increasing ridership, led to substantial financial losses
for both firms. Ola’s losses stood at 22,313 crore in FY 16, whereas Uber India’s estimated losses were
approximately 1,645 crore for the same period®'. During this phase, the market size was approximately
%60 billion, with Ola controlling around 60% of the market and Uber about 30%?>.

The strategic interaction between the two firms during this period aligns with the Prisoner’s Dilemma
model. Both firms faced two potential strategies: maintain high prices or adopt low prices with subsidies.
While cooperation at high prices would have minimized losses, competitive pressures incentivized both
to choose aggressive discounts.

20 “Uber India FY23 Revenue Jumps to Rs 2,666 Crore, Net Loss Widens.” The Economic Times, 9 Jan. 2024.
2 “Ola Losses Widen to 32,676 Crore in FY18.” Financial Express, 2019.
22 NITI Aayog. Moving Forward Together: Enabling Shared Mobility in India, 2023.
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Table 3 - Payoff Matrix Based on Real Loss?3

Ola: High Price Ola: Low Price

Uber: High Price | (3500 Cr, X700 Cr) (X500 Cr, 2,313 Cr)

Uber: Low Price | (1,645 Cr, <700 Cr) | (-X1,645 Cr, <2,313 Cr)

The Nash equilibrium occurs at (Low Price, Low Price), as neither firm could unilaterally improve its
position by deviating from aggressive discounting. This decision-making pattern demonstrates how
rational firms, under competitive duopoly conditions, can converge on strategies that lead to mutual losses
rather than collective profitability, consistent with the theoretical predictions of the Prisoner’s Dilemma.
5.2 Phase 2: Price War & Customer Retention (2017-2019)

Following initial penetration, Uber and Ola entered a phase marked by price wars combined with loyalty
and retention programs. During this period, both companies attempted to maintain dominance by reducing
fares further and offering bundled ride packages and premium benefits. Uber launched UberPass, offering
discounted ride bundles, while Ola introduced Ola Select, a loyalty program granting users additional
perks?*. In addition, driver incentives remained high, as both firms aimed to retain supply in a competitive
environment. Uber India’s advertising spends increased significantly, reaching 392 crore in FY18,
reflecting intensified marketing efforts®.

The financial consequences of this strategy were severe. Ola recorded losses of 32,676 crore in FY18,
while Uber India posted losses of approximately Z2,197 crore in the same year?$?’. Despite rising losses,
revenue growth and user acquisition remained primary objectives. By 2019, Ola’s market share stood at
56%, while Uber captured around 39%°®.

These dynamics reflect the principles of Repeated Games, where firms interact over multiple periods
rather than a single encounter. In such settings, strategies like tit-for-tat emerge—firms mimic rivals’
moves to avoid losing relative market position. Uber and Ola repeatedly undercut each other’s prices,
despite short-term losses, in expectation of future gains through network effects and customer loyalty.
While the short-term payoffs were negative, both companies hoped for eventual stabilization,
demonstrating the strategic logic predicted by repeated game theory. However, as cumulative losses

2 “Ola Losses Widen to 32,676 Crore in FY18.” Financial Express, 2019.

24 Financial Express. “Ola Losses Widen to 2,676 Crore in FY18.” Financial Express, 2019,
www.financialexpress.com/business/ola-losses-widen-2019.

25 Business Outreach. “Uber India’s Advertising Spend and Financial Performance in FY 18.” Business Outreach,
2024, www.businessoutreach.in/uber-india-reports.

2 Business Standard. “Uber India Reports Financial Losses Amid Ride-Hailing Price Wars.” Business Standard,
2019, www.business-standard.com/article/companies/uber-india-fy18-losses.

27 Economic Times. “Uber India FY23 Revenue Jumps to Rs 2,666 Crore, Net Loss Widens.” The Economic
Times, 9 Jan. 2024, m.economictimes.com/tech/technology/uber-india-fy23-revenue-jumps-to-rs-2666-crore-net-
loss-widens/articleshow/106636607.cms.

28 Statista. “Ride-Hailing Market Share in India (2019).” Statista, 2023, www.statista.com/statistics/ride-hailing-
india-market-share.
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mounted, by 2019, both firms began moderating their discounts, signaling an implicit recognition that
sustained price wars were unsustainable.

5.3 Phase 3: Post-COVID Pricing & Surge Pricing (2020 Onwards)

The COVID-19 pandemic marked a turning point for India’s ride-hailing market. Demand collapsed
during lockdowns, forcing Uber and Ola to pivot toward profitability-focused strategies post-2020. The
most notable change was the adoption of algorithm-based surge pricing, where fares adjusted dynamically
based on real-time demand and supply. Ola also introduced its subscription-based zero-commission model
for drivers in select markets, while Uber streamlined operational costs and reduced dependence on blanket
subsidies®.

Financial results from this phase reveal the shift toward fiscal discipline. Uber India reduced its losses by
71% to %89 crore in FY24, while Ola reported achieving EBITDA positivity in FY24, a sharp contrast to
the preceding phases dominated by massive losses®’.

From a game-theoretic perspective, this stage diverges from classical models like the Prisoner’s Dilemma
or Bertrand competition, as pricing decisions are increasingly algorithm-driven and influenced by external
factors such as fuel prices and regulatory changes. While strategic interdependence remains, the reliance
on automated systems reduces direct price-based retaliation, making traditional payoff matrix modeling
less predictive. Nevertheless, elements of cooperative behavior persist as both firms prioritize
sustainability over aggressive fare wars.

Across these three phases, game theory provides valuable explanatory power, particularly in the early
stages. The Prisoner’s Dilemma framework aptly describes the subsidy wars during market entry, while
repeated game theory illuminates the dynamics of prolonged price wars in Phase 2. However, as the market
matured and external shocks like COVID accelerated structural shifts toward dynamic pricing, classical
models became less predictive, highlighting the limitations of game theory in complex, technology-driven
markets.

6. Evaluation

The analysis of Uber and Ola’s pricing strategies demonstrates that game theory offers significant
explanatory power in the early stages of the Indian ride-hailing market but becomes less predictive as
market conditions evolve. During Phase 1 (2015-2016), the pricing war aligns closely with the Prisoner’s
Dilemma and Bertrand competition models, as both firms adopted aggressive subsidies despite incurring
losses. Their decisions reflected rational strategic behavior under duopolistic interdependence, leading to
an equilibrium at mutual defection (low-price strategies), consistent with game-theoretic predictions.

In Phase 2 (2017-2019), repeated game theory provides a useful lens to interpret prolonged price wars
and tit-for-tat discount strategies. The willingness of Uber and Ola to sustain losses over multiple years
indicates a strategic expectation of long-term benefits from customer loyalty and network effects. These
dynamics exemplify how repeated interactions enable firms to enforce competitive norms, albeit at the
cost of profitability.

However, from Phase 3 (2020 onwards), game theory’s explanatory scope diminishes. The adoption of
algorithm-driven dynamic pricing systems fundamentally altered the nature of strategic interactions,

% The Bridge Chronicle. “Ola Introduces Zero-Commission Subscription Model.” The Bridge Chronicle, 2025,
www.thebridgechronicle.com/tech/ola-zero-commission-model-india-drivers.

3% Financial Express. “Ola Achieves EBITDA Positivity in FY24.” Financial Express, 2024,
www.financialexpress.com/business/startups/ola-ebitda-positive-fy24.
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reducing direct price retaliation and increasing reliance on automated demand-supply balancing. External
shocks such as the COVID-19 pandemic further complicated the competitive landscape by introducing
demand volatility and regulatory constraints on pricing. These factors, along with rising fuel costs and
government interventions (e.g., fare caps and safety regulations), introduced complexities beyond the
assumptions of classical models.

Game theory also faces limitations due to its reliance on assumptions such as perfect rationality, symmetric
information, and payoff maximization. In practice, firms operated under asymmetric information,
behavioral considerations (e.g., user loyalty, driver satisfaction), and reputational constraints, which
classical models do not fully capture. Additionally, strategic decisions were influenced by investor
pressure and technological innovations, which deviate from pure theoretical constructs.

7. Conclusion

This research set out to answer the question:

“To what extent has game theory explained the pricing strategies of ride-hailing firms like Uber and
Ola in India between 2015 and 2023?”

The findings suggest that game theory provides substantial explanatory value during the early stages of
market development. The subsidy wars of 2015-2016 and the subsequent price wars through 2019
correspond closely to Prisoner’s Dilemma, Bertrand competition, and repeated games frameworks,
highlighting the relevance of strategic interdependence in a duopoly. However, its predictive accuracy
declines as the market matures. Post-2020, pricing strategies became increasingly shaped by algorithmic
optimization, regulatory constraints, and macroeconomic shocks, which game theory’s static assumptions
fail to capture.

In conclusion, game theory explains Uber and Ola’s pricing strategies to a significant extent in the initial
and intermediate phases but offers limited insights into the post-COVID environment dominated by
technology-driven and regulation-sensitive strategies.

7.1 Suggestions for Further Research

Future studies could integrate primary data on consumer behavior and driver responses to examine how
real-world decision-making deviates from theoretical assumptions. Additionally, exploring the impact of
new entrants such as Rapido and BluSmart could offer insights into how increased competition influences
equilibrium outcomes in India’s evolving ride-hailing market.
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