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Sᴛrᴀᴛᴇgiᴄ Innᴏᴠᴀᴛiᴏn ᴀnᴅ Cᴏᴍᴘᴇᴛiᴛiᴏn by Sᴜᴘᴇrsᴛᴀrs

• Strategic Innovation: study a growth model of innovation (quality ladder) and consider
strategic interaction when firms innovate

• Competition: oligopolistic competition with strategic interaction when firms produce

• Superstars: focus on the formation of superstar firms

Today: a theoretical framework incorporating all these features
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Cᴏnᴛribᴜᴛiᴏn

• We distinguish two types of innovation on:
1. new idea (quality ladder): spillover a new generation of products, e.g., 3G → 4G → 5G
2. productivity: exclusive own productivity, e.g., building towers

• Derive new insights in answering old questions
1. Does higher profitability always mean more entry? The source matters!

∗ Demand: high profit margin ⇒ inelastic demand ⇒ incentivize entry
∗ Supply: high profit margin ⇒ high incumbent productivity ⇒ deter entry

2. Where do the superstar firms come from?
∗ We provide a new explanation: first mover advantage
∗ Incentive to be excessively big to deter entry

3. Does product differentiation always create market power? Endogenous market structure
∗ Industries with low elasticity of substitution are favor of entrants
∗ Might end up with lower market power due to intense competition
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Mᴏᴅᴇᴌ Sᴇᴛᴜᴘ



Oᴠᴇrᴠiᴇᴡ

• Representative household: nested-CES consumption; labor only factor

• Firms make innovation and production decisions
1. Innovating firms compete for quality ladder in each industry

– Free entry specified by non-negative expected profits
– At most one firm gets the new idea (henceforth, winner) and stay to the next stage

2. Producing firms make investment on productivity
– Winner (if any) moves first
– Free entry: other firms enter simultaneously until entry becomes not profitable

3. Producing firms compete on the product market a là Atkeson and Burstein (2008)

• Repeated static problem, but with interesting dynamics for the economy as a whole
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Hᴏᴜsᴇhᴏᴌᴅ Prᴏbᴌᴇᴍ

• Representative households problem:

max
{𝐶𝑡,𝐿𝑡}

𝒰0 =
∞

∑
𝑡=0

𝛽𝑡𝐶𝑡, s.t. 𝐶𝑡 = 𝑊𝑡𝐿𝑡 + Π𝑡, 𝐿𝑡 = 𝐿 (1)

with a nested-CES consumption aggregation:

𝐶𝑡 = [∫
1

0
(𝑞𝑗𝑡𝑐𝑗𝑡)

𝜃−1
𝜃 𝑑𝑗]

𝜃
𝜃−1

and 𝑐𝑗𝑡 = [∑
𝑖

𝑐
𝜂𝑗−1

𝜂𝑗
𝑖𝑗𝑡 ]

𝜂𝑗
𝜂𝑗−1

• A standard problem that can be summarized by the following static solutions:
– Labor supply: 𝐿𝑡 = 𝐿
– Demand system: 𝑐𝑖𝑗𝑡 = 𝑞𝜃−1

𝑗𝑡 ( 𝑝𝑖𝑗𝑡
𝑝𝑗𝑡

)
−𝜂𝑗 ( 𝑝𝑗𝑡

𝑃𝑡
)−𝜃 𝐶𝑡
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Firᴍ Prᴏbᴌᴇᴍ - 1. Innᴏᴠᴀᴛiᴏn ᴏn Qᴜᴀᴌiᴛy Lᴀᴅᴅᴇr
• Quality dynamics: at time 𝑡, past quality 𝑞𝑗,𝑡−1 is accessible to all innovating firms

– With a quality ladder, quality improves to 𝑞𝑗𝑡 = 𝜆𝑞𝑗,𝑡−1
– Otherwise, it remains at the same level 𝑞𝑗𝑡 = 𝑞𝑗,𝑡−1

• Innovation process on quality ladder of industry 𝑗 at time 𝑡
– 𝑁𝑗 (determined by free entry) firms compete for quality ladder with research level 𝑙𝑞𝑛𝑗𝑡
– Probability of firm 𝑛 and of industry 𝑗 drawing the quality ladder:

ℎ𝑛𝑗𝑡 = 𝑙𝑞𝑛𝑗𝑡/[(𝑞𝑗,𝑡−1/𝑞𝑡)𝑙
𝑞 + ∑

𝑛′
𝑙𝑞𝑛′𝑗𝑡], 𝐻𝑗𝑡 = ∑

𝑛
ℎ𝑛𝑗𝑡 ≤ 1

• Innovating firms problem

max
𝑙𝑞
𝑛𝑗𝑡

{ℎ𝑛𝑗𝑡𝔼 [𝜋win
𝑗𝑡 |𝑞𝑗𝑡, 𝜂𝑗, 𝜓] − 𝑊𝑡 (𝜆𝑞𝑗,𝑡−1)𝜃−1 (𝑙𝑞𝑛𝑗𝑡 + 𝜙𝑞)} (2)
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Firᴍ Prᴏbᴌᴇᴍ - 2. Inᴠᴇsᴛᴍᴇnᴛ ᴏn Prᴏᴅᴜᴄᴛiᴠiᴛy

• Productivity 𝑎 is determined by firm type 𝑧 and investment 𝑙𝑎 = 1
𝑧

𝑎𝛾
𝛾

– All followers have the same type 𝑧
– Leader’s (if any) type 𝑧0𝑗 ∈ [𝑧0, +∞) follows a Pareto distribution

• Leader’s (if any) first mover problem

𝜋win
𝑗𝑡 = max

𝑎0
{𝜋0 (𝑎0, 𝐼𝑗(𝑎0), 𝑎𝑓(𝑎0)|𝑞𝑗𝑡, 𝜂𝑗, 𝜓𝑡) − 𝑊𝑡𝑞𝜃−1

𝑗𝑡 ( 1
𝑧0𝑗𝑡

𝑎𝛾
0

𝛾 + 𝜙𝑎)} (3)

• Follower problem conditional on the number of followers 𝐼𝑗 ≥ 1

𝜋fol
𝑗𝑡 = max

𝑎𝑓
{𝜋𝑓 (𝑎0, 𝑎𝑓 |𝐼𝑗, 𝑎0, 𝑞𝑗𝑡, 𝜂𝑗, 𝜓𝑡) − 𝑊𝑡𝑞𝜃−1

𝑗𝑡 (1
𝑧

𝑎𝛾
𝑓

𝛾 + 𝜙𝑎)} (4)
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Firᴍ Prᴏbᴌᴇᴍ - 3. Prᴏᴅᴜᴄᴛiᴏn

• Firms compete in Cournot given the distribution of quality {𝑞𝑗𝑡}, productivity {𝑎0𝑗𝑡, 𝑎𝑓𝑗𝑡}
and market structure {𝐼𝑗𝑡}

• Firm problem:

𝜋𝑖𝑗𝑡 = max
𝑦𝑖𝑗𝑡

{𝑝𝑖𝑗𝑡(𝑦𝑖𝑗𝑡, 𝑦−𝑖𝑗𝑡)𝑦𝑖𝑗𝑡 − ( 𝑊𝑡
𝑎𝑖𝑗𝑡

) 𝑦𝑖𝑗𝑡} (5)

– Strategic interaction occurs within each industry 𝑗 through the demand system
– Take aggregates as given: no strategic interaction across industries
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Sᴛᴀᴛiᴏnᴀry Eqᴜiᴌibriᴜᴍ

• Stationary distribution over the relative quality 𝑥𝑗𝑡 = log 𝑞𝑗𝑡 − log 𝑞𝑡

• A stationary equilibrium along balanced growth path is a set of
– household’s consumption {𝑐𝑖𝑗𝑡} and labor supply 𝐿𝑡
– innovating firm choices 𝑙𝑞 ∶ 𝑋 × Θ → ℝ and market structure 𝑁 ∶ 𝑋 × Θ → ℕ
– leader choices 𝑎0 ∶ 𝑍 × 𝑋 × Θ → ℝ
– followers choices 𝑎𝑓 ∶ 𝐴 × 𝑋 × Θ → ℝ and market structure 𝐼 ∶ 𝐴 × 𝑋 × Θ → ℕ
– producing firms choices 𝑦 ∶ 𝐴 × 𝐴 × ℕ → ℝ, (𝑎0, 𝑎𝑓 , 𝐼) ↦ 𝑦
– prices {𝑝𝑖𝑗𝑡} and {𝑊𝑡}
– stationary distribution of relative quality 𝑥

such that all the agents optimize, goods and labor markets clear, and the relative quality
distribution is invariant over time
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Aᴘᴘᴌiᴄᴀᴛiᴏns



1. Highᴇr Prᴏfiᴛᴀbiᴌiᴛy, Mᴏrᴇ Enᴛry ?
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2. Whᴇrᴇ Dᴏ Sᴜᴘᴇrsᴛᴀr Firᴍs Cᴏᴍᴇ Frᴏᴍ ?
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3. Lᴏᴡᴇr Sᴜbsᴛiᴛᴜᴛᴀbiᴌiᴛy, Lᴀrgᴇr Mᴀrᴋᴇᴛ Pᴏᴡᴇr ?
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3. Lᴏᴡᴇr Sᴜbsᴛiᴛᴜᴛᴀbiᴌiᴛy, Lᴀrgᴇr Mᴀrᴋᴇᴛ Pᴏᴡᴇr ?
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Cᴏnᴄᴌᴜsiᴏns



Nᴇxᴛ Sᴛᴇᴘs

1. Long-run growth driven by innovation on quality ladders; market power matters for
transition

2. Quantification and cross-sectional analysis

3. Counterfactual policies: taxes and subsidies
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