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Company Information Session for New Graduates
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Japanese-style Job-Offer Ceremony (Orientation)
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New-Graduates Training in Japan
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Beyond Schooling

▷ Many workers increase their productivity by learning new skills and
perfecting old ones while on the job

▷ On-the-job Training: apprenticeship, internship, workshop, ...

▷ Learning-by-doing: learning during work (e.g. Pokeman)

▷ Difference between OJT and LBD: if explicit investment (e.g.
foregone time, training resources) is made

▷ Today we focus on OJT-type of training

▷ Key difference with education:
▷ now two agents involved: worker & firm; both can invest
▷ training cost and wage are determined conjointly
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Questions

▷ Who should/would pay for training? In what ways?

▷ How do (i) nature of training and (ii) labor market competitions
affect training decisions?
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Training as Firm’s Investment

▷ Think training as an investment by a firm, then it pays off if
∑T−1

t=0
Rt

(1+r )t+1 ≥ ∑T−1
t=0

Ct
(1+r )t+1

▷ Return: labor’s production

▷ Costs: direct training costs; foregone production

▷ Assume two periods and a certain level of training is given at t = 0:

P0 +
P1

(1 + r )
≥ W0 + k +

W1

(1 + r )

▷ P1 > P0; k is training costs
▷ I.e. net gain from training: P0 +

P1
(1+r ) − W0 − k − W1

(1+r ) ≥ 0

▷ Also need to compare net gain with the payoff without training:
P ′

0 +
P ′

1
(1+r ) − W ′

0 −
W ′

1
(1+r ) , with P ′

0 > P0 and P ′
1 < P1
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General Human Capital

▷ In a competitive labor market, the wage rates paid by any firm are
determined by (marginal) products in other firms

▷ That’s why we say under competitive markets, firms are ”price
takers,” taken market prices as given

▷ General human capital means those skills or abilities useful in
many, if not all, firms

▷ E.g. English, business manner, ..., cognitive skills, social skills, ...

▷ General training increases general human capital

▷ Consider the case that the production is via (perfectly) general
human capital, then W = P at any time
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Firm Will Not Invest in General Training
▷ Given the market price, firms’ net gain from training:

P0 +
P1

(1+r ) − P0 − k − P1
(1+r ) = −k

▷ Becker thus suggests that firms would provide general training only
if they did not have to pay any of the costs

▷ I.e. if worker accept a W0 such that W0 = P0 − k < P0
▷ Note that saying to accept a W1 < P1 will be a cheap talk
▷ Note if P0 is very low, W0 can be close to 0 or even negative

▷ Worker would find it profitable to do so when
P0 +

P1
(1+r ) − k > P ′

0 +
P ′

1
(1+r )

▷ More formally consider a utility max problem as the one in Week01
▷ Credit constraints can hamper workers’ investment incentive

▷ Intuition:
▷ A worker is the full residual claimant of the returns from training,

and thus has the right incentives to invest (by sacrificing initial wage)
▷ There are externalities of training; Non-training firms are free-riders
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Specific Human Capital

▷ Specific training increase productivity more in firms providing the
training than in other firms

▷ E.g. help new employees to familiarize with their organization

▷ Specific human capital is useful only in certain firms
▷ Firm-specific human capital is useless outside the firm

▷ Much human capital are neither completely specific nor completely
general, e.g. occupation- or industry-specific ones
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Firm Will Invest in Specific Training

▷ Assume the human capital at initial is general and the training is
completely specific

▷ Thus W0 = P0, W1 = P0

▷ Firm’s gain from training: P1−P0
(1+r ) − k

▷ Thus firm will invest if P1−P0
(1+r ) > k (and if better than not-investing)

▷ Worker has no incentive to invest: the wage does not alter

▷ Note that now workers are paid below their marginal products

▷ Also now firms would like to prevent trained worker quits!
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Daron Acemoglu (find more memes about Daron)

(Despite winning Nobel price this month for studies on institutions, his early
career work had been focused on training under imperfect labor markets)
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https://www.google.com/search?q=acemoglu+meme&oq=acemoglu+meme
https://www.nobelprize.org/prizes/economic-sciences/2024/summary/


Motivation
▷ The predictions from Becker’s model seem to be at odds with

reality

▷ Many training programs is rather general and firms do bear a
significant fraction of the costs

▷ Most skills may be ind/occ specific thus ”general” in some sense
▷ Majority studies do not find workers pay for the costs by taking

lower wages (e.g. paid MBA or training programs in large firms)

▷ In Germany & Japan, firms voluntarily offer very general training
▷ German apprenticeship system
▷ Japanese new graduate general training system

▷ The question: what do we miss in Becker’s theory?
▷ It was in fact mentioned in Becker (1962), but somehow was only

taken seriously after AP’s work
▷ Note we are not going to deny Becker’s theory, which still provides a

good description of reality in many cases, but to build on it
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The Idea

▷ Firms had no incentive to invest general training b.c. their benefits
will be taken entirely by workers (via labor market competition)

▷ ⇒ If there is imperfect labor market competition, then firms can
suppress wage and gain from general training

▷ I.e., if external wage structure is somehow distorted, then firms can
suppress internal wage structure such that W1 < P1

▷ Such distortion is generated in the case of specific training

▷ Acemoglu and Pischke (1998, 1999a,b) show that such imperfectly
competitive labor market can occur in many cases

▷ A.k.a ”frictional labor market” b.c. imperfect competition due to
market frictions that are missing in perfectly competitive market

▷ A.k.a firms do not take prices as given but have some power on
wage determination
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A. Search Friction

▷ Search friction says it is costly for the worker to find a employer

▷ Say the search cost is c, then workers quit and find new employers
will earn P1 − c

▷ Thus workers will be indifferent between staying and receiving
W1 = P1 − c and switching employer

▷ Then firm will now have incentive to invest if c
(1+r ) > k

▷ The higher c, the more likely firms will invest
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B. Asymmetric Information

▷ Outside employers may be unable to ascertain whether a worker
actually possesses general skills, or in what amount or quality

▷ Say among all job seekers, there are share p with P1 and share
1 − p with P0

▷ Then outside employers without knowing the productivity will pay
pP1 + (1 − p)P0

▷ Then firm will now have incentive to invest if (1−p)(P1−P0)
(1+r ) > k

▷ The lower p, the more likely firms will invest
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Summary & Implications

▷ (a) In whatever settings, firms will only provide training when it’s
profitable

▷ (b) It’s profitable when there is labor market imperfections so that
firms do not need to pay workers’ full marginal products

▷ Implication 1. with larger labor market frictions, workers have less
incentive to invest while firms have more incentive to invest

▷ Implication 2. wage growth falls short of productivity growth after
firm training

▷ AP suggest this is why Germany and Japan distinguish with US and
UK (using mainly indirect or anecdotal evidence)

▷ Less fluid labor markets
▷ More firm provided training
▷ Less wage inequality
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One Exception

▷ Under a cooperative regime, the firm and worker can conduct joint
value maximization:

▷ First conduct optimal training investment
▷ Then split the profits (and costs) using 1st period wage
▷ This solves the imbalanced incentive problems

▷ Now, compressed external wage structure can suppress joint
investment

▷ B.c. if the match somehow breaks and the worker switch employer,
the increased production from training will not be fully paid off

▷ I.e. the potential joint benefits becomes smaller

▷ Further, if v(τ) > f (τ), i.e. if a worker can switch to other firms
where the trained skills are better used, then larger search costs
reduce joint training investments (Engbom, 2022)

18 / 35



Roadmap

1. Introduction

2. Becker’s Theory

3. Acemoglu and Pischke’s Theory

4. Acemoglu and Pischke’s Formal Model ∗

5. Recent (Puzzling) Empirical Evidence



Setup

▷ Agents
▷ Homogenous workers
▷ homogenous firms

▷ Time:
▷ Two periods
▷ Assume no discounting for convenience

▷ Decisions
▷ Training investment potentially by both types of agents
▷ Workers can choose to quit into another employer at 2nd period

▷ Market: Imperfectly competitive labor markets
▷ Often also called frictional markets as perfectly competitive markets

have no frictions
▷ Under frictions, wage is not (fully) determined by outside

competitive wages, but via bargaining
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Settings

▷ Period 1 (”early career”):
▷ Firms and workers are matched in pairs
▷ The firm and the worker choose how much to invest in general

human capital τ with cost c(τ) (c′ > 0, c′′ < 0, c′(0) = c(0) = 0)
▷ Production function is f (τ) (f ′ > 0, f ′′ < 0)
▷ The production in t = 1 is normalized to 0 (f (τ = 0) = 0)
▷ The firm pay the worker W

▷ Period 2 (”late career”):
▷ At beginning of t = 2, the worker either stays with the firm at t = 1

or quits and matches with an outside employer
▷ If the worker stays, she produces f (τ) gets w(τ)
▷ If the worker finds new employer, she gets an outside wage v(τ)
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Constrained Regime

▷ In the constrained regime, we assume a worker cannot pay for
training as she cannot take a wage cut

▷ This can be due to credit constraint or contractural problem (i.e. firm
cannot commit on training)

▷ Thus only firms can invest

▷ Under Perfectly Competitive Labor Market: w(τ) = f (τ)
▷ ⇒ τ̂ = 0, f (0) = w(0) = 0, and W = 0 (The Becker’s Case)

▷ Under Frictional Labor Markets: v(τ) < f (τ)
▷ The surplus of the initial pair at t = 2 is f (τ)− v(τ), where v(τ) is

the worker’s outside option and we assume firm’s outside option is 0
▷ Under Nash Bargaining: w(τ) = v(τ) + β [f (τ)− v(τ)], where

β ∈ [0,1] is workers’ bargaining power
▷ Thus firms take ∆(τ) ≡ f (τ)−w(τ) = (1− β)[f (τ)− v(τ)] as profit

21 / 35



Constrained Regime + Frictional Labor Market

▷ A firm’s problem at t = 1 is to maximize PV by choosing training
level and taking the bargaining at t = 2 as given:

max
τ

π(τ) ≡ [f (τ)− w(τ)]− c(τ)

= (1 − β)[f (τ)− v(τ)]− c(τ)

▷ FOC: (1 − β)
[
f ′(τ̂)− v ′(τ̂)

]︸ ︷︷ ︸
marginal benefits

= c′(τ̂)︸ ︷︷ ︸
marginal costs

▷ ⇒ Firms will invest in training, i.e. τ̂ > 0, iff f ′(0) > v ′(0)

▷ Intuition:
▷ As w ′(τ) = βf ′(τ) + (1 − β)v ′(τ), f ′(τ) > v ′(τ) means

f ′(τ) > w ′(τ)
▷ A unit of more training increases more production than wage, thus

raising profits ∆(τ), until it matches with the (marginal) training costs
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Illustration
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Why v ′(τ) < f ′(τ)? A. Search Friction

▷ Assume a worker looking for a new firm needs quit and search:
▷ with probability pw , successful;
▷ with probability 1 − pw , unemployed and receive 0

▷ Even she successfully finds a new employer, the new wage will be
determined by bargaining: w2(τ) = βf (τ)

▷ Assume both side have outside option 0

▷ ⇒ v(τ) = pw βf (τ)

▷ ⇒ v ′(τ) = pw βf ′(τ) < f ′(τ)

▷ The distortion thus comes from two dimensions:
▷ Potential unemployment
▷ Future bargaining
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Why v ′(τ) < f ′(τ)? B. Asymmetric Information
▷ Assume among workers, p proportion have low ability η = 0

(normalized) and 1 − p proportion have high ability η = 1

▷ Assume the production function: f (τ, η) = τη

▷ Incumbent firm trains at t = 1 and learns the worker’s type and
offers a wage w(τ, η) for t = 2

▷ Outside firms do not know worker ability but observe the level of
training received

▷ Assume λ proportion of matches separate exogenously at the end
of period 1

▷ ⇒ v(τ) = λ(1−p)τ
p+λ(1−p) (expected productivity of workers who

separate)

▷ ⇒ v ′(τ) = λ(1−p)
p+λ(1−p) < fτ(τ, η) = η = 1
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Cooperative Regime

▷ Assume with probability q, the match breaks exogenously at the
end of period 1

▷ The firm and worker conduct joint value maximization:
max

τ
(1 − q)f (τ) + qv(τ)− c(τ)

▷ If not separated, they produce f (τ) as joint value
▷ If separated, the worker get v(τ) and the firm get 0

▷ FOC: (1 − q) (f ′(τc)− v ′(τc)) + v ′(τc) = c′(τc)
▷ Note τc > τ̂ though still less than first-best unless f (τ) = v(τ)
▷ The only inefficiency now is from the positive externalities on

potential future employers (Acemoglu, 1997)

▷ Rewrite FOC: (1 − q)f ′(τc) + qv ′(τc) = c′(τc)
▷ Now v ′(τc) < f ′(τc) means less marginal benefits from investment
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Evidence fom PIAAC Data (2011-2018) (Black et al., 2023)

(Formal training: study aimed at a formal qualification, whether part-time or full-time)
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https://www.oecd.org/en/about/programmes/piaac.html


Evidence fom PIAAC Data (2011-2018) (Black et al., 2023)

(Informal training: courses, sessions, seminars or workshops w/o formal qualification)
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https://www.oecd.org/en/about/programmes/piaac.html


Evidence fom PIAAC Data (2011-2018) (Black et al., 2023)

(Learning by doing: how often repetition itself leads to improved performance in a work task)
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https://www.oecd.org/en/about/programmes/piaac.html


Evidence fom PIAAC Data (2011-2018) (Black et al., 2023)

30 / 35

https://www.oecd.org/en/about/programmes/piaac.html


Evidence fom PIAAC Data (2011-2018) (Black et al., 2023)
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https://www.oecd.org/en/about/programmes/piaac.html


Evidence from European Data (1994-2001) (Engbom, 2022)
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https://ec.europa.eu/eurostat/web/microdata/european-community-household-panel


Evidence from EU & US Data (1991-2015) (Engbom, 2022)
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Evidence from EU & US Data (1991-2015) (Engbom, 2022)

(Not very significant results on training or learning reduce entry wages here and also not
sufficient evidence in the literature)
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