
Supplementary material
Expected payoffs in market settings.
Expected profits are computed by summing the endowment to the expected gross return from the investment and then subtracting the cost of the investment level borne by the relevant subject.

CASE I (α=0.10, β=0.20)

Table A1NC - Non cooperative scenario (relevant player’s expected profits for any combination of investment levels).

Your competitor's investment level
	
	
	0,00
	12,50
	37,50
	62,50
	87,50
	112,50
	137,50
	162,50
	187,50
	200,00

	
	0,00
	0,00
	2,24
	3,87
	5,00
	5,92
	6,71
	7,42
	8,06
	8,66
	8,94

	
	12,50
	79,18
	72,16
	67,03
	63,50
	60,62
	58,14
	55,92
	53,89
	52,01
	51,12

	Your
	37,50
	121,29
	107,51
	97,42
	90,47
	84,82
	79,94
	75,57
	71,59
	67,90
	66,15

	investment
	62,50
	142,50
	124,05
	110,55
	101,25
	93,69
	87,16
	81,32
	75,99
	71,05
	68,71

	level
	87,50
	155,06
	132,82
	116,54
	105,34
	96,23
	88,35
	81,31
	74,88
	68,94
	66,11

	
	112,50
	162,54
	137,02
	118,34
	105,49
	95,03
	85,99
	77,92
	70,54
	63,72
	60,48

	
	137,50
	166,56
	138,12
	117,30
	102,96
	91,31
	81,24
	72,23
	64,01
	56,41
	52,79

	
	162,50
	168,05
	136,94
	114,16
	98,48
	85,73
	74,71
	64,85
	55,86
	47,54
	43,59

	
	187,50
	167,57
	133,98
	109,39
	92,46
	78,70
	66,80
	56,17
	46,46
	37,48
	33,21

	
	200,00
	166,72
	131,95
	106,50
	88,98
	74,74
	62,42
	51,42
	41,37
	32,08
	27,66






TABLE A1C - Cooperative scenario (relevant player’s expected profits for any joint investment level).
Joint investment level
	
	0
	12,5
	37,5
	62,5
	87,5
	112,5
	137,5
	162,5
	187,5
	200

	Profits
	0
	8,611
	-2,52
	-18,75
	-37,09
	-56,67
	-77,09
	-98,13
	-119,6
	-130,6









CASE II (α=0.10, β=0.80) 

Table A2NC - Non cooperative scenario (relevant player’s expected profits for any combination of investment levels).

Your competitor's investment level
	
	
	0,00
	12,50
	37,50
	62,50
	87,50
	112,50
	137,50
	162,50
	187,50
	200,00

	
	0,00
	0,00
	10,06
	17,43
	22,50
	26,62
	30,19
	33,37
	36,28
	38,97
	40,25

	
	12,50
	87,01
	90,44
	92,96
	94,69
	96,10
	97,32
	98,41
	99,40
	100,32
	100,75

	Your
	37,50
	134,85
	133,44
	132,40
	131,69
	131,11
	130,61
	130,16
	129,75
	129,38
	129,20

	Investment
	62,50
	160,00
	155,25
	151,77
	149,38
	147,43
	145,75
	144,24
	142,87
	141,60
	140,99

	Level
	87,50
	175,77
	168,30
	162,83
	159,07
	156,01
	153,37
	151,00
	148,85
	146,85
	145,90

	
	112,50
	186,02
	176,20
	169,02
	164,07
	160,05
	156,58
	153,47
	150,63
	148,01
	146,76

	
	137,50
	192,52
	180,61
	171,89
	165,89
	161,01
	156,79
	153,02
	149,58
	146,39
	144,88

	
	162,50
	196,27
	182,45
	172,33
	165,36
	159,69
	154,80
	150,42
	146,43
	142,73
	140,97

	
	187,50
	197,88
	182,29
	170,87
	163,01
	156,62
	151,09
	146,15
	141,65
	137,48
	135,50

	
	200,00
	198,02
	181,58
	169,55
	161,26
	154,53
	148,71
	143,50
	138,75
	134,36
	132,27





TABLE A2C - Cooperative scenario (relevant player’s expected profits for any joint investment level).

Joint investment level
	
	0,00
	12,50
	37,50
	62,50
	87,50
	112,50
	137,50
	162,50
	187,50
	200,00

	Profits
	0
	82,5
	119,9
	134,4
	139,3
	138,74
	134,35
	127,18
	117,84
	112,49











CASE III (α=0.45, β=0.20) 

Table A3NC - Non cooperative scenario (relevant player’s expected profits for any combination of investment levels).

Your competitor's investment level
	
	 
	0,00
	12,50
	37,50
	62,50
	87,50
	112,50
	137,50
	162,50
	187,50
	200,00

	
	0,00
	0,00
	15,65
	27,11
	35,00
	41,41
	46,96
	51,91
	56,44
	60,62
	62,61

	
	12,50
	92,60
	103,50
	111,48
	116,97
	121,44
	125,30
	128,75
	131,90
	134,82
	136,21

	Your
	37,50
	144,53
	151,96
	157,39
	161,13
	164,18
	166,81
	169,16
	171,30
	173,29
	174,23

	Investment
	62,50
	172,50
	177,53
	181,21
	183,75
	185,81
	187,59
	189,19
	190,64
	191,99
	192,62

	Level
	87,50
	190,56
	193,64
	195,90
	197,45
	198,72
	199,81
	200,79
	201,68
	202,50
	202,90

	
	112,50
	202,79
	204,19
	205,21
	205,92
	206,50
	206,99
	207,44
	207,84
	208,22
	208,40

	
	137,50
	211,06
	210,96
	210,89
	210,83
	210,79
	210,76
	210,72
	210,70
	210,67
	210,66

	
	162,50
	216,43
	214,95
	213,87
	213,13
	212,53
	212,00
	211,54
	211,11
	210,72
	210,53

	
	187,50
	219,53
	216,79
	214,78
	213,40
	212,27
	211,30
	210,43
	209,64
	208,90
	208,56

	
	200,00
	220,38
	217,03
	214,58
	212,90
	211,52
	210,34
	209,28
	208,31
	207,42
	206,99




TABLE A3C - Cooperative scenario (relevant player’s expected profits for any joint investment level).

Joint investment level
	
	0
	12,5
	37,5
	62,5
	87,5
	112,5
	137,5
	162,5
	187,5
	200

	Profits
	0
	135,3
	207,4
	243,8
	265,4
	278,32
	285,38
	288,11
	287,47
	286,1













CASE IV (α=0.45, β=0.80) 

Table A4NC - Non cooperative scenario (relevant player’s expected profits for any combination of investment levels).

Your competitor's investment level
	
	
	0,00
	12,50
	37,50
	62,50
	87,50
	112,50
	137,50
	162,50
	187,50
	200,00

	
	0,00
	0,00
	8,94
	15,49
	20,00
	23,66
	26,83
	29,66
	32,25
	34,64
	35,78

	
	12,50
	18,80
	24,50
	28,67
	31,54
	33,87
	35,89
	37,69
	39,34
	40,86
	41,58

	Your
	37,50
	16,72
	20,04
	22,46
	24,13
	25,49
	26,67
	27,72
	28,67
	29,56
	29,98

	Investment
	62,50
	7,50
	9,18
	10,40
	11,25
	11,94
	12,53
	13,06
	13,55
	14,00
	14,21

	Level
	87,50
	-4,67
	-4,33
	-4,08
	-3,90
	-3,76
	-3,64
	-3,53
	-3,43
	-3,34
	-3,29

	
	112,50
	-18,59
	-19,39
	-19,98
	-20,39
	-20,72
	-21,00
	-21,26
	-21,49
	-21,71
	-21,81

	
	137,50
	-33,67
	-35,51
	-36,85
	-37,78
	-38,53
	-39,18
	-39,76
	-40,29
	-40,78
	-41,01

	
	162,50
	-49,63
	-52,40
	-54,43
	-55,83
	-56,97
	-57,95
	-58,83
	-59,63
	-60,37
	-60,72

	
	187,50
	-66,26
	-69,90
	-72,57
	-74,40
	-75,89
	-77,19
	-78,34
	-79,39
	-80,37
	-80,83

	
	200,00
	-74,78
	-78,84
	-81,80
	-83,85
	-85,51
	-86,95
	-88,23
	-89,40
	-90,49
	  -91,00




TABLE A4C - Cooperative scenario (relevant player’s expected profits for any joint investment level)

Joint investment level
	
	0
	12,5
	37,5
	62,5
	87,5
	112,5
	137,5
	162,5
	187,5
	200

	Profits
	0
	8,611
	-2,52
	-18,75
	-37,09
	-56,67
	-77,09
	-98,13
	-119,6
	-130,6









CASE V (α=0.70, β=0.20) 

Table A5NC - Non cooperative scenario (relevant player’s expected profits for any combination of investment levels)

Your competitor's investment level
	
	
	0,00
	12,50
	37,50
	62,50
	87,50
	112,50
	137,50
	162,50
	187,50
	200,00

	
	0,00
	0,00
	40,25
	69,71
	90,00
	106,49
	120,75
	133,49
	145,12
	155,88
	161,00

	
	12,50
	50,11
	84,48
	109,65
	126,97
	141,06
	153,23
	164,12
	174,05
	183,24
	187,61

	Your
	37,50
	70,94
	101,02
	123,03
	138,19
	150,51
	161,16
	170,69
	179,37
	187,42
	191,24

	Investment
	62,50
	77,50
	104,61
	124,46
	138,13
	149,23
	158,84
	167,42
	175,25
	182,51
	185,95

	Level
	87,50
	78,15
	102,86
	120,94
	133,39
	143,51
	152,27
	160,09
	167,23
	173,83
	176,97

	
	112,50
	75,33
	97,95
	114,52
	125,92
	135,19
	143,20
	150,37
	156,90
	162,95
	165,83

	
	137,50
	70,15
	90,92
	106,12
	116,58
	125,09
	132,45
	139,02
	145,02
	150,57
	153,21

	
	162,50
	63,24
	82,31
	96,27
	105,88
	113,69
	120,44
	126,48
	131,99
	137,09
	139,51

	
	187,50
	54,99
	72,48
	85,29
	94,11
	101,28
	107,47
	113,01
	118,07
	122,75
	124,97

	
	200,00
	50,44
	67,19
	79,45
	87,89
	94,75
	100,69
	105,99
	110,83
	115,31
	117,44




TABLE A5C - Cooperative scenario (relevant player’s expected profits for any joint investment level)

Joint investment level
	
	0,00
	12,50
	37,50
	62,50
	87,50
	112,50
	137,50
	162,50
	187,50
	200,00

	Profits
	0
	82,5
	119,9
	134,4
	139,3
	138,74
	134,35
	127,18
	117,84
	112,49













CASE VI (α=0.70, β=0.80) 

Table A6NC - Non cooperative scenario (relevant player’s expected profits for any combination of investment levels).

Your competitor's investment level
	
	
	0,00
	12,50
	37,50
	62,50
	87,50
	112,50
	137,50
	162,50
	187,50
	200,00

	
	0,00
	0,00
	62,61
	108,44
	140,00
	165,65
	187,83
	207,65
	225,74
	242,49
	250,44

	
	12,50
	72,47
	127,33
	167,49
	195,14
	217,62
	237,05
	254,42
	270,27
	284,94
	291,91

	Your
	37,50
	109,67
	158,86
	194,87
	219,66
	239,81
	257,23
	272,81
	287,02
	300,17
	306,42

	Investment
	62,50
	127,50
	172,78
	205,93
	228,75
	247,30
	263,34
	277,68
	290,76
	302,87
	308,62

	Level
	87,50
	137,31
	179,42
	210,24
	231,46
	248,71
	263,63
	276,96
	289,12
	300,38
	305,73

	
	112,50
	142,41
	181,77
	210,59
	230,42
	246,55
	260,49
	272,95
	284,33
	294,85
	299,85

	
	137,50
	144,32
	181,22
	208,24
	226,84
	241,96
	255,03
	266,72
	277,38
	287,25
	291,94

	
	162,50
	143,87
	178,53
	203,91
	221,38
	235,59
	247,87
	258,84
	268,86
	278,13
	282,53

	
	187,50
	141,59
	174,18
	198,04
	214,47
	227,83
	239,37
	249,69
	259,11
	267,83
	271,97

	
	200,00
	139,88
	171,49
	194,63
	210,56
	223,51
	234,71
	244,72
	253,85
	262,31
	266,32





TABLE A6C - Cooperative scenario (relevant player’s expected profits for any joint investment level)

Joint investment level
	
	0
	12,5
	37,5
	62,5
	87,5
	112,5
	137,5
	162,5
	187,5
	200

	Profits
	0
	135,3
	207,4
	243,8
	265,4
	278,32
	285,38
	288,11
	287,47
	286,1





Instructions to participants.
	
General
You participate in an economic experiment simulating the decision making of a producer (firm). You will be asked to make some simple investment choices. The money you earn depends both on your decisions and on decisions of the other producers. The instructions are simple. If you follow them carefully and take the right decisions, you have a larger chance of gaining money.
During the experiment you are not allowed to communicate with the other participants. If you want to ask any question, just raise your hand and one member of the staff will come to you.
In any round you take decisions which are relevant to earn monetary units; the whole experiment consists of 26 rounds. All the monetary units you earn over the 26 rounds will be converted in Czech Crown at the end of the experiment at the exchange rate which will be announced by the experimenter.   
In any round, you are randomly matched with another participant (your competitor) who represents the only other producer in the market. So the market consists of two producers (duopoly) and you are one of them.
In the experiment you are a producer that has to decide how much to invest in a program of research and development that, if successful, gives the possibility of trading a new product. Your investment is successful with a certain probability. In any round you are endowed with 200 monetary units. You are free to invest part of them, the whole amount or nothing. The Monetary units you do not invest plus what you possibly earn from your investment decisions constitute your payoff of the round. As said above, at the end of the experiment your round payoffs are summing up and converted in CZK crowns at a given exchange rate.

CHARACTERISTICS OF YOUR MARKET
Each producer has to decide in any period how much to invest of its endowment of 200 monetary units.  We denote by X this investment decision. Clearly X has to be a number between 0 and 200 (decimals are allowed).
Before deciding how much to invest, a chance is given to you and to your competitor to coordinate the investment decision. This means that you and your competitor may agree on a binding contract committing both of you  to the same investment level to finance a joint research program.
If you decide to coordinate your investment decisions, then you interact in a cooperative scenario. [Treatment only: In this case, there might be some rounds where you and the other player are awarded with 30 monetary units. These monetary units are given to you and the other player independently of the success of your innovation].
If any of you prefers not to coordinate its investment decisions, then the investment levels are chosen independently.  This is what we call a non-cooperative scenario.
On your desk you find two tables, T1 and T2.
· T1 shows the payoffs that you can expect to earn whenever you decide not to coordinate your investment, for any choice you make of the investment level within a given range, given the choice of your competitor (non-cooperative scenario).
· T2 shows the payoffs that you can expect to earn for any given range of investment levels if you decide to coordinate your investment level with your competitor (cooperative scenario).
Notice that these tables do not concern the payoffs that you will actually earn, but just what is rational for you to expect to earn on average.
These conditions are a valuable source of information to decide whether to coordinate or not the investment with your competitor.
Notice that the payoffs that it is rational for you to expect, are computed taking into account some key features of the market in which you and the other producer interact. These are:
· the probability that your investment is successful. The more you invest, the higher is the probability that the innovation takes place, but the investment has diminishing returns (as the overall investment increases, additional investments of 1 monetary units produce smaller increases in the probability of success).  On your desk you find a graph illustrating the relationship between the investment levels and the probability of success.
· the probability that one producer can imitate the other even if it does not innovate. To understand this, suppose such a probability equals 10%. This means that whoever fails to innovate on its own, has still a 10% chance to take advantage of the innovation obtained by the opponent (if the opponent is successful in innovating). 
· the profits that a producer can earn.  If you are the only producer that trades the new product you are a monopolist. In this case, your profit is equal to 1000 monetary unit minus your investment X. If both you and your competitor trade the new product, you earn the duopolistic profit reported on the blackboard.

The cooperative scenario
If you choose to cooperate, then you can communicate to your competitor the range of investment on which you intend to agree. Your competitor can do the same. You have two minutes to agree on the range of investment. If your competitor accept your proposal, or you accept hers/his, then you are committed to the proposal. If the agreement is not reached in time, then the computer will move both of you to the non-cooperative scenario.
If the agreement is reached, you can simulate with the profit calculator to propose to your competitor a given investment level within the range you agreed on. In the profit calculator you can enter your hypothetical investment and the one you expect from your competitor; the program will calculate what you can expect to earn from this hypothetical combination of choices.
If you agreed on the range but not on a specific investment level, then the program will select the median value of the range as default option.

The non-cooperative scenario
If you choose not to cooperate, then you can directly use the profit calculator to submit a given investment level.

The cooperative scenario
If at least one of you is successful in innovating, then both of you will equally share the market profit, i.e. you will earn a duopoly profit (plus the difference between your endowment and the cost of the investment). If both of you fail to innovate, then your payoff will be given simply by 200 monetary units minus the cost of the investment.

How actual earnings are computed in the non-cooperative scenario
If you and your competitor are successful in innovating, then you will share the market profits, plus the endowment minus the cost of the investment.
If both of you fail to innovate, then your endowment of 200 will be decreased of the size of the investment you submitted.
If only your competitor innovates, you still have some chance of earning a free lunch, i.e. duopoly profits, according to the probability beta of imitating your opponent: a random mechanism determines if you are actually able to imitate it or not.
If you imitate your competitor, then both of you earn duopoly profits; if you do not imitate, you obtain zero and your competitor earns monopoly profits.
Notice that this condition holds for your competitor as well, so you have to think carefully not only to the possibility of imitating but also to the possibility of being imitated.

Available information on the history of the experiment
At the beginning of each round the program will record your profits and the profits of the other subjects randomly matched to you; your investment level and that of the other subject; whether you were successful at innovating. You will be always informed about your own round-specific profit. You will get information on the profits of the randomly matched subject only in the case of cooperation. At any round the same protocol will be followed.

APPENDIX
Figure 6. Dynamics of the average willingness to cooperate in Cases IV to VI.
[image: ]
	Table 6. Treatment Effect of Subsidies on Cooperation in R&D (all Cases)

	
	Case 1
	Case 2
	Case 3
	Case 4
	Case 5
	Case 6

	Subsidies
	–0.119
(0.100)
	0.012
(0.096)
	–0.073
(0.089)
	0.197
(0.143)
	0.089
(0.059)
	–0.104
(0.104)

	DID
	0.346***
(0.053)
	0.326***
(0.038)
	0.410***
(0.038)
	–0.016
(0.061)
	0.006
(0.039)
	0.093**
(0.045)

	Degree
	Yes

	Rounds F.E.
	Yes

	N
	500

	Note: The dependent variable is a dummy taking value one if subjects are willing to cooperate. For all Cases we estimate a panel random effect model. The variable Subsidies is a dummy equal to one for the treatment groups.  DID is the difference-in-differences interaction term between Subsidies and a dummy (time), taking value one for those rounds (7-21) in the treatment groups where 30 MUs are provided to cooperating subjects. All estimates control for rounds fixed effects and subjects’ degree. In parentheses we report robust standard errors clustered at the level of treatment and control group in each round.
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