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• Whether competition among firms boosts or hampers
innovation is a key question in economics.

• Big evidence gap for developing countries. OECD findings
will not necessarily generalize to these settings.

• In this study, we focus on how competition impacts
innovation in management in Ethiopia.
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Why is management quality lower in LICs?

Data from the World Management Survey.
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The role of product and labor markets

Two leading hypotheses are:
1. Labor market competition is too high (Becker 1964, Acemoglu

and Pischke 1999).
2. Product market competition is too low (Bloom Van Reenen

2007, Bloom et al. 2013, Macchiavello Morjaria 2020).

→ We test these hypotheses experimentally, focusing on how
firm competition shapes choices.

• We abstract away from how competition affects selection.
• Shed light on the mental models used by firm managers.
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We study the demand for management training

We invite firms to send their middle managers to attend a
management training program at AA School of Commerce.

We offer two types of incentives:
• A bonus for the middle manager: 1 month of pay after 12

months and 2 months of pay after 24 months;
• A subsidy of the cost of the training.

Firms (top managers) are then invited to apply for the program
by nominating up to two middle managers.
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We vary bonus conditionality to reduce expected
turnover

We vary the conditionality of the bonus:
• The retention bonus is conditional on staying at the firm;
• The unconditional bonus is not conditional on retention.

→ Retention bonus designed to reduce expected turnover.

We also vary the amount of the subsidy: 50% or 80%.
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We cross-cut the two interventions

Balance
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Examples of courses (cost is between 20 and 40
percent of monthly wage)
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The retention bonus reduces expected turnover

Figure: Expected turnover decreases by 1/3
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But it does not affect demand for training

Nominated middle
manager for training

(1) (2)
Retention Bonus -0.025 -0.019

(0.028) (0.040)

High Subsidy -0.034 -0.028
(0.029) (0.041)

Retention Bonus x High Subsidy -0.011
(0.056)

Mean UB, low subsidy 0.21 0.21
N 598 598
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A new video training on marketing

• We design a new training product focused on marketing
management.

• This is a video training, to reduce training costs.

• Designed to train top managers in the aspects of
management that they flagged as most important for them.

• Covers the following topics: pricing, advertisement, quality
decisions, reputation management, competition.
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Experiment 2A (2022): The passive-control
experiment

Balance
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Experiment 2B (2023): The active-control experiment

• At endline, cross-cut with initial experiment.

• Half of the firms are (truthfully) told:
‘We have already offered this video training to all of the
firms with more than 10 employees based in your Ke-
bele which we were able to reach.’

• Half of the firms are (truthfully) told:
‘So far we have only offered this video to a very small
proportion of Ethiopian firms.’

Balance Attrition
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Experiment 2C (2024): The foreign-competition
design

• We randomized half of the firms to receive the following
information treatment:

I would like to share some important information that
may be relevant for your firm. In October 2023, the
Ethiopian Reporter discussed a potential major change
in policy regarding imports. The article stated that the
government may soon choose to reverse the current
‘longtime ban on foreign businesses importing goods
into the country.’ In other words, if this happens, foreign
investors would be allowed to engage in import busi-
nesses and sell any kind of imported good in Ethiopia.

• Control firms did not receive any information.
• Aim of treatment: to induce firms to expect the entry of

well-managed, highly competitive firms in the market.
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Willingness to pay elicitation

• Standard Becker-De Groot mechanism:
• Firms report WTP.
• We draw price p at random.
• If WTP > p, firms can purchase at price p.

• High compliance with payment of p (Maffioli et al. 2022).

• Use practice round as recommended by Jayachandran and
Dizon-Ross 2022.

18 / 50



Roadmap

Experiment 1
Design
Results

Experiment 2
Design
Results

The positive spillover mental model

19 / 50



Does the competition treatment raise training WTP?

WTP winsorized Perceived competition
2A 2B 2C 2A 2B 2C
(1) (2) (3) (4) (5) (6)

Treatment -9.8 -86.2 -342.8 0.017 0.109∗ 0.197∗∗

(48.1) (298.8) (442.1) (0.091) (0.058) (0.087)
Mean(Control) 256.7 1007.0 2260.5 3.5 3.6 2.7
StDev(Control) 786.0 5431.0 6667.1 1.0 0.9 1.2
N 772 990 759 444 978 759
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What explains this null result?

• Is this due to lack of familiarity with the training? Link

• Is there a social consumption effect? Link
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The positive spillover mental model: Almost 50% of
managers believe competitors’ upgrading will not
affect their profits

The figure presents top managers’ views on four summary statements describing spillovers from domestic and foreign
competition. Top managers report their agreement to each statement using a 5 point Likert scale.
‘Positive impacts on profits’ refers to the statement ‘If a domestic/foreign competitor improves his marketing or his
products, the profits of my firm increase’.
‘Not worried about competition’ refers to the statement ‘I worry that foreign competitors will encroach on my market
and steal my customers’, which we reverse code, so that agreement implies a view consistent with the existence of
positive spillovers.

Back
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Implications

• Under this mental model, both product and labor market
interventions fail to provide incentives for training.

• Positive spillovers may arise from:
• Direct observation (imitation)
• Poaching
• Motivation contagion
• Innovation risk (e.g. adoption of inferior practices)
• Market expansion effects
• Diversification (Argente et al. 2025)
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Evidence for the spillover mental model

• Mental model elicitation Survey DAG

• The role of diversification in generating spillovers Link

• Usual market conduct Link
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Conclusion

• Improving competitor management or reducing expected
poaching does not increase management upgrading WTP.

• ‘Positive spillover’ mental models may (partly) explain this.

→ These mental models generate counterintuitive
competition responses...

→ ... and could (partly) explain persistent heterogeneity in
management quality and productivity.
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Thank you!
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Two strategies to elicit mental model

• Survey → A battery of 25 questions, designed to elicit
agreement with each of the six mechanisms.

• DAG → A new task where individuals sketch their own
mental model.
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Direct evidence on the 6 mechanisms

29 / 50



PS3 = “If a competitor improves the quality of its product and manages to attract new customers because of that, I
can steal some of these new customers from them.”
PS4 = “If a competitor launches a new product, I can copy their new product.”
PS5 = “It is difficult to start selling a new product if my competitor has already started selling it before me.”
PS6 = “In this country, customers rarely switch from one provider of a product to another provider.”
PS7 = “It is best to continue producing with tried and tested methods than following new technological fads and
fashions.”
PS8 = “While other firms try new ideas and fail, I take advantage of their difficulties to attract new customers.”
PS9 = “It is not possible to benefit from other firms’ failures.”
PS10 = “In my country, innovating is not necessary because consumers are conservative.”
PS11 = “When a competitor launches a new product, it is best for my firm to develop a different product, diversifying
away from what they do.”
PS12 = “When a competitor specializes in a new product, my firm benefits as our customers will have fewer options
to buy our product from other firms.”
PS13 = “It is futile to follow others’ example because we are all different and we each must find our own way.”
PS14 = “There is no need to diversify since most consumers want the same thing.”
PS15 = “If I find out that a competitor is earning high profits, I can easily hire their managers.”
PS16 = “In this country, it is difficult to convince managers to change employer.”
PS17 = “Managers are ready to change employer for a small increase in salary.”
PS18 = “It is easy for my firm to observe what products are produced by my competitors.”
PS19 = “My competitors keep their business practices secret.”
PS20 = “It is easy for my firm to find out how my competitor firms manage their workers.”
PS21 = “Among businessmen, we often talk to one another about our experience with new technologies.”
PS22 = “Seeing others innovate motivates me to do the same.”
PS23 = “It is inspiring to see Ethiopian entrepreneurs develop new products that appeal to our consumers.”
PS24 = “I follow my own path and do not care about what new products other firms create.”
PS25 = “When I notice other firms succeed, it raises my own desire to do better.”
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85% of managers believe in at least 1 positive spillover
mechanism
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Almost 50% of managers believe competitors’
upgrading will not affect their profits

The figure presents top managers’ views on four summary statements describing spillovers from domestic and foreign
competition. Top managers report their agreement to each statement using a 5 point Likert scale.
‘Positive impacts on profits’ refers to the statement ‘If a domestic/foreign competitor improves his marketing or his
products, the profits of my firm increase’.
‘Not worried about competition’ refers to the statement ‘I worry that foreign competitors will encroach on my market
and steal my customers’, which we reverse code, so that agreement implies a view consistent with the existence of
positive spillovers.

Back
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Mental models elicitation with DAGs Back

Mental models can be captured by Directed Acyclical Graphs.

• Nodes represent random variables.
• Directed links represent causal relations.

Many applications in philosophy, psychology, economics: Pearl
2000, Sloman 2005, Eliaz Spiegler 2020, Andre et al. 2022.

→ We develop a simple app to have respondents sketch their
own DAGs.
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Summary statistics from the DAGs drawn by firm managers. The first event in every DAG is that a firm’s competitor
receives training in marketing management. The firm manager then sketches a DAG that includes, as possible
responses to this initial event, a set of actions taken by the treated competitors (a change in quality, advertisement
or price) and a set of actions taken by other competitors in the market (a change in quality, advertisement or price).
The table shows key statistics on the responses chosen by firm managers. The first column reports the share of
firm managers that mention a given action as a direct response to the initial event. E.g., the first row of the first
column shows that 63% of firm managers mention that, as a result of receiving the management training, the treated
competitor will change the quality of their products. The second column reports the share of firm managers that
mention a given action as a direct or indirect response to the initial event. E.g., 86% of firm managers mention that
the treated competitor will improve the quality of their products, either as a direct response to the training or as a
consequence of another response to the training. The last column reports the average number of responses that
follow a given event. E.g., when the treated competitor changes the quality of their product, respondents believe this
is followed on average by 0.62 responses—the highest number of responses for any of the actions included in the
DAG.
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Response occurs (% DAGs) Follow-up responses (no.)
Response Direct Direct + indirect Direct

Treated competitor changes:
Quality 0.63 0.86 0.62
Advertisement 0.42 0.76 0.44
Price 0.34 0.57 0.55

Other competitors change:
Quality 0.35 0.74 0.43
Advertisement 0.18 0.61 0.23
Price 0.33 0.61 0.44
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Diversification is a key predictor of spillover mental
model Back

PS1 PS2 WTP WTP winsorized
(1) (2) (3) (4)

Market expansion effect 0.028 0.258∗∗∗ 150.345 56.351
(0.089) (0.080) (291.322) (252.145)

Picking up the pieces 0.041 -0.471∗∗∗ 93.527 121.480
(0.088) (0.077) (266.190) (217.641)

Diversification 0.328∗∗∗ 0.034 -376.868 -409.636∗

(0.083) (0.078) (476.944) (215.567)

Poaching 0.155∗∗ 0.022 -271.213 -63.623
(0.067) (0.066) (264.173) (201.275)

Direct observation -0.015 -0.113 80.051 77.815
(0.073) (0.070) (391.227) (219.620)

Motivation -0.056 -0.179∗∗ 465.156 256.528
(0.092) (0.090) (463.159) (249.720)

Mean 2.9 3.0 2094.3 1824.2
StDev 1.2 0.9 6120.6 3740.0
N 757 757 757 757

The dependent variable in column (1) is the answer on a likert scale to “PS1: If a domestic competitor improves his
marketing or his products, the profits of my firm increase.” The dependent variable in column (2) is the answer on a
5-point Likert scale to “PS2: I worry that domestic competitors will encroach on my market and steal my customers.”
‘WTP’ stands for willingness to pay. The dependent variable in columns (3) and (4) represents the respondent’s
willingness to pay for the training, expressed in Ethiopian birrs. In column (4), it is winsorized at the 99th percentile.
The regressors are calculated as the averages of responses to questions on a 5-point Likert scale.
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Data source: 2022 survey with firms sampled for Experiment 2.
Back

Average response Observations
Rarely or never cuts prices when competitors cut prices 0.57 932
Rarely or never boosts ads when competitors boost ads 0.74 926
Agrees it is better to differentiate 0.90 708
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Additional WTP

Full sample Did not receive training Received training
(1) (2) (3)

Most competitors 118.30 196.24∗∗∗ -37.44
(85.91) (67.12) (210.22)

No competitors 446.32∗∗∗ 370.09∗∗∗ 598.45∗∗

(112.73) (88.38) (273.53)

Control means 683.53 287.73 1489.76
No competitor = Most competitors 0.01 0.08 0.03
N 2940 1965 975

Back
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Management quality and demand for training Back

Figures_Final/Management_application.png
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Management quality and demand for training Back

../08_temp/demand2.png
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What is a middle manager? Back

A middle manager is a manager who is not a top manager, and for whom at
least one of these two statements is true:

• manages at least one junior manager OR

• works non-routine management tasks (e.g., exclude the line
supervisors in a factory)
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Balance W2 firms Back

Figures_Final/Balance1_temp.png
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Balance Experiment 1 Back

Figures_Final/Balance2_temp.png
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Balance Experiment 2 Passive Control Back

Mean and Standard Deviation N Imbalance (p)
Holdout Treatment Control 1 Control 2 Placebo

Targeted variables
Firm size 44.67 56.18 70.73 44.92 46.57 940 0.69

(101.01) (137.19) (285.55) (133.05) (100.53)
Firm age 9.89 10.32 11.90 9.98 9.81 933 0.29

(7.43) (8.50) (10.45) (5.51) (6.68)
Sector = food and beverages 0.10 0.10 0.10 0.08 0.11 940 0.94

(0.30) (0.29) (0.29) (0.28) (0.32)
Sector = wood products 0.07 0.06 0.07 0.10 0.08 940 0.71

(0.25) (0.24) (0.26) (0.30) (0.27)
Sector = construction 0.04 0.08 0.07 0.04 0.04 940 0.27

(0.20) (0.27) (0.25) (0.19) (0.19)
Sector = tourism 0.13 0.08 0.10 0.08 0.09 940 0.54

(0.33) (0.27) (0.29) (0.27) (0.28)
Sector = restaurant 0.29 0.22 0.22 0.27 0.24 940 0.45

(0.45) (0.41) (0.42) (0.44) (0.43)
(0.19) (0.19) (0.17) (0.17) (0.21)

Other variables
N senior managers 1.87 2.11 2.39 2.11 1.91 940 0.56

(2.42) (2.55) (3.78) (2.72) (2.11)
N middle managers 1.00 1.00 1.00 1.00 1.00 452 .

(0.00) (0.00) (0.00) (0.00) (0.00)
N production workers 26.66 37.20 47.06 21.00 32.56 926 0.15

(76.74) (111.38) (195.63) (51.49) (86.38)
N staff 7.15 9.72 12.21 10.36 6.51 926 0.29

(15.20) (23.11) (65.44) (47.24) (13.21)
% women 0.48 0.43 0.46 0.43 0.43 926 0.17

(0.25) (0.26) (0.27) (0.25) (0.27)
Management quality score 40.21 41.50 40.61 42.14 38.59 699 0.15

(12.64) (12.43) (11.63) (13.36) (11.09)
N 166 314 147 154 159
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Balance Experiment 2 Active Control Back

Mean and Standard Deviation N Imbalance (p)
Policy information No policy information

Firm size 57.69 48.37 728 0.27
(120.28) (108.40)

Firm age 14.02 14.11 727 0.89
(8.89) (9.45)

Sector = food and beverages 0.11 0.12 728 0.64
(0.31) (0.33)

Sector = food products 0.05 0.07 728 0.38
(0.22) (0.25)

Sector = construction 0.06 0.04 728 0.15
(0.24) (0.20)

Sector = tourism 0.02 0.02 728 0.68
(0.13) (0.14)

Sector = restaurant 0.18 0.17 728 0.67
(0.39) (0.38)

N 391 368
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Attrition experiment 2 Back

Attrition
(1)

Competition -0.02
(0.04)

Control 2 0.01
(0.04)

Placebo -0.03
(0.04)

Holdout 0.04
(0.04)

Mean 0.15
N 948
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Does competition increase demand for the placebo?

Interest WTP
(1) (2)

Placebo 0.121∗∗ 24.24
(0.0463) (20.25)

Mean 0.175 47.73
N 312 312

Back
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Social consumption effect

total effect = pure competition effect + social consumption effect

Table: Placebo

WTP>0 WTP WTP winsorized WTP
(1) (2) (3) (4)

Competition 0.12∗∗ 27.65 26.01 0.00
(0.05) (22.23) (18.42) (129.17)

Control mean 0.18 47.73 44.48 47.73
N 312 312 312 312

Back
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Is this due to the novelty of the training?

Table: WTP for training

All firms Did not receive training Received training
(1) (2) (3)

High competition -7.97 21.09 -69.59
(113.46) (77.24) (289.21)

Low competition mean 666.34 286.69 1431.57
N 987 662 325

Back
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The active control treatment affects perceptions

Treated firms Treated competitors Better managed More competition
(1) (2) (3) (4)

High competition 6.64∗∗∗ 4.75∗∗ 0.15∗ 0.10
(1.71) (1.55) (0.07) (0.07)

Mean 24.43 16.34 3.64 3.90
N 866 866 858 862

Back
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The passive control treatment

Better managed More competition
(1) (2)

Competition 0.01 -0.04
(0.09) (0.09)

Mean 3.55 3.90
N 444 445

Back
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