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	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	14

	1
	Innovation new-to-firm 
	1.00
	
	
	
	
	
	
	
	
	
	
	
	

	2
	Innovation new-to-market 
	0.15**
	1.00
	
	
	
	
	
	
	
	
	
	
	

	3
	Customers’ involvement
	0.10+
	0.02
	1.00
	
	
	
	
	
	
	
	
	
	

	4
	Coordination mechanisms with customers
	0.02
	0.11*
	0.12*
	1.00
	
	
	
	
	
	
	
	
	

	5
	External collaboration strategy
	0.06
	0.13*
	0.13*
	0.19**
	1.00
	
	
	
	
	
	
	
	

	6
	No. of employees
	0.06
	-0.02
	0.04
	0.24**
	0.00
	1.00
	
	
	
	
	
	
	

	7
	Firm’s age
	0.03
	-0.07
	0.06
	0.02
	-0.08
	0.13*
	1.00
	
	
	
	
	
	

	8
	% Bachelor Degree
	-0.02
	-0.00
	0.07
	0.25**
	0.16**
	0.12*
	-0.09
	1.00
	
	
	
	
	

	9
	Number of founders
	-0.04
	-0.01
	-0.00
	-0.01
	0.05
	0.01
	-0.08
	0.14*
	1.00
	
	
	
	

	10
	Market effectiveness
	0.17**
	0.12*
	0.07
	0.21**
	0.20**
	0.18**
	-0.18**
	0.20**
	-0.01
	1.00
	
	
	

	11
	Being part of a group
	0.05
	-0.03
	-0.03
	0.04
	0.11*
	0.03
	-0.04
	-0.04
	-0.06
	-0.07
	1.00
	
	

	12
	Number of partners
	0.07
	0.03
	0.10+
	0.13*
	0.24**
	0.29**
	0.16**
	0.13*
	0.03
	0.09+
	-0.00
	1.00
	

	13
	IP patents
	0.04
	0.04
	0.02
	-0.01
	0.01
	0.01
	0.04
	0.14**
	0.05
	0.01
	-0.01
	-0.03
	1.00
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A2. Slope test of the inverted U-shape relationship

To provide evidence for an inverted U-shaped relationship, we analysed the regression of the innovation performance (InnFirm) on customers’ involvement , its squared term, the moderating effects of coordination mechanisms with customers  and external collaboration strategies  ,and the interactions terms as respectively presented in Model 3 and Model 4 (Table 2). For expositional simplicity, we do not include control variables as they do not affect the mathematical properties of the estimated Customers’ involvement–InnFirm relationship (such as calculation of the turning point).
(Eq. 1) Model 3: 
(Eq. 2) Model 4: 
Though necessary, a significant  coefficient is not itself sufficient to establish a quadratic relationship. Hence, we followed a three-step procedure (Haans et al., 2016).
First,  needs to be significant and of the expected sign. Second, the slope must be sufficiently steep at both ends of the data range. As a formal test for an inverted U-shaped relationship, Table A2.1 reports the slope at each level of customers’ involvement, which is positive and significant for values below 2, and negative and significant for values above 2. It is critical that both slope tests are significant. In STATA, the nlcom command can be used to test for which level of customers’ involvement the first derivative of Equation 1 and Equation 2 is positive, and negative at a low level of internal coordination mechanism (1 SD below the mean) and external collaboration strategies (1 SD below the mean).

Table A2.1 (Eq.1) Slope test of the inverted U-shape relationship at low level of internal coordination mechanism
	Customers’ involvement
	Coef.
	Std. Err.
	z
	P>|z|
	[95% Conf. Interval]

	0
	2.977
	0.824
	3.610
	0.000
	1.363
	4.591

	1
	1.511
	0.445
	3.400
	0.001
	0.640
	2.383

	2
	0.045
	0.198
	0.230
	0.819
	-0.342
	0.433

	3
	-1.421
	0.450
	-3.160
	0.002
	-2.302
	-0.539

	4
	-2.887
	0.829
	-3.480
	0.000
	-4.512
	-1.262



Table A2.2 (Eq.2) Slope test of the inverted U-shape relationship at low level of external collaboration strategies
	Customers’ involvement
	Coef.
	Std. Err.
	z
	P>|z|
	[95% Conf. Interval]

	0
	2.966
	0.854
	3.470
	0.001
	1.292
	4.639

	1
	1.539
	0.446
	3.450
	0.001
	0.666
	2.413

	2
	0.113
	0.181
	0.620
	0.532
	-0.242
	0.468

	3
	-1.313
	0.481
	-2.730
	0.006
	-2.255
	-0.371

	4
	-2.739
	0.891
	-3.080
	0.002
	-4.485
	-0.994



Third, the turning point needs to be located well within the data range. Taking the first derivative of Equation 1 and setting it to zero yields the turning point at a value of 1.946, and the confidence interval of this turning point is within the range of the variable (95% confidence internal: low 1.683, high 2.209). For Equation 2, the turning point is at a value of 1.994, and the confidence interval of this turning point is within the range of the variable (95% confidence internal: low 1.738, high 2.250)

(Eq. 3) Model 3: 
(Eq. 4) Model 4: 
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A3. Analysis of Moderating Effects: Examining the Slope in the Inverted U-shape Relationship
[bookmark: _Toc149148855]A3.1Moderating effect of coordination mechanisms with customers
To further assess the magnitude and nature of this moderation effect, we first analysed how the slope of the relationship changes at set distances before and after the turning point across different values of coordination (Haans et al., 2016). At one standard deviation above mean coordination, the downward slope was significantly flatter and no longer significantly different from the post-peak slope. As shown in Figure 2, the dashed line depicting the relationship under high coordination is visibly flatter than the solid line, reflecting an attenuated negative effect beyond peak involvement. This slope analysis indicates that greater coordination reduces risks of over embeddedness by attenuating the negative performance effects beyond the customer involvement inflection point (refer to Appendix A4 for a comprehensive analysis). 

Additional evidence for a flattening effect was found when examining how the turning point of the inverted U-shaped relationship shifts at different values of the moderator coordination. At the mean level of coordination, the turning point was 1.979, indicating that diminishing performance returns emerge at this level of involvement. When coordination was high (one standard deviation above the mean), the turning point slightly shifted to the right to 2.084, representing a 5% increase. This shift reveals that higher use of coordination mechanisms with customers expands the range of involvement levels a firm can productively sustain before performance declines.
[bookmark: _Toc149148856]A3.2 Moderating effect of external collaboration strategy.
To further assess the nature and magnitude of this moderation, we first examined how the slope of the relationship changes before and after the turning point at different external collaboration levels. At one standard deviation above average collaboration, the downward slope was significantly flatter and no longer significantly different from the post-peak slope. As shown by the dashed line in Figure 3, higher collaboration visibly flattens the curve. This provides evidence that greater external collaboration reduces over embeddedness risks (refer to Appendix A3 for a comprehensive analysis).

Second, we analyzed how the turning point shifts with collaboration values (Haans et al., 2016). At mean collaboration, the turning point was 1.993. With external collaboration strategies at one standard deviation above the mean, the turning point increased to 2.032, a slight 2% rise. This reveals that collaboration expands the productive involvement range before diminishing returns emerge. Together, the results indicate that higher external collaboration flattens the downward portion of the curve, increasing optimal involvement levels. The findings support that broader collaboration enables extraction of greater value from customer involvement before negative effects arise.

[bookmark: _Toc149148857]A4 Tests for flatting and turning point shift at different levels of the moderating effects
Using a non-linear specifications such as the Negative Binomial regression model, testing for flattening or steepening is less straightforward. In this model, a significant coefficient of the interaction between the squared term of customer involvement and the moderators is neither necessary nor sufficient for flattening. Therefore we numerically replicated the steps in Haans et al. (2016) to establish whether a significant flattening has occurred. First, after model estimation, we computed the turning points using Equation 3 and Equation 4 at the meaningful values of each of the moderators. Second, we calculated the slopes at different levels of customers’ involvement. Table A3.1 shows that the slope of the inverted U-shape relationship depends on the moderators and the level of customers’ involvement. At mean, low (-1SD), and very low (-2SD) levels of the coordination mechanisms with customers, the inverted U-shape is significantly negatively steep before and positively steep after the turning points (positioned at involvement levels of 1.979, 1.949, and 1.930 on a 0 to 4 scale). However we can note that the slope is significantly less steep, and when we increase the level of coordination mechanisms with customers above the mean the steepness is no more significant.

Table A4.1 Slope test at different levels of internal coordination mechanisms with customers
	
	Coordination mechanisms with customers

	Customers’ involvement
	Very Low
(-2SD)
	Low
(-1SD)
	Mean
()
	High
(+1SD)
	Very High
(+2SD)

	0
	4.035**
	2.977**
	1.919**
	0.860
	-0.198

	1
	2.033**
	1.511**
	0.989**
	0.467
	-0.054

	2
	0.030
	0.045
	0.061
	0.075
	0.089

	3
	-1.972**
	-1.421**
	-0.869**
	-0.318
	0.233

	4
	-3.974**
	-2.887**
	-1.799**
	-0.711
	0.377


Notes: Estimates are based on standardised variables; Significance: + p < 0.10, * p < 0.05, ** p < 0.01

Together, the changing slopes provide evidence of flattening. Higher coordination attenuates the downward slope such that excessive involvement levels no longer exhibit significant performance decline. This flattening effect is consistent with coordination, allowing more productive relationships before negative effects emerge (Haans et al., 2016). The analysis supports the theorised role of coordination in enabling firms to extract greater benefits from customer involvement.

Similar numerical analyses assessed flattening effects for the external collaboration moderator (Haans et al., 2016). Table A3.2 shows that the inverted U-shape depends on external collaboration levels. When the firms use fewer than 2 non-customer sources of knowledge, slopes were significantly steeper before versus after the turning point positioned around 1.997, evidencing an inverted U-shape. However, at higher collaboration, slopes were no longer significantly different, consistent with a flattening effect.

Table A4.2 Slope test at different levels of external collaboration strategies
	
	External collaboration strategies

	Customers’ involvement
	0 sources
	1 source
	2 sources
	3 sources
	4 sources
	5 sources
	6 sources
	7 sources
	8 sources

	0
	2.205**
	1.444**
	0.684 
	0.568 
	-0.077 
	-0.838 
	-1.598 
	-2.359 
	-3.12 

	1
	1.146**
	0.753*
	0.36 
	0.3 
	-0.034 
	-0.427 
	-0.82 
	-1.213 
	-1.607 

	2
	0.087 
	0.061 
	0.036 
	0.032 
	0.01 
	-0.016 
	-0.042 
	-0.068 
	-0.094 

	3
	-0.972**
	-0.63*
	-0.288 
	-0.236 
	0.053 
	0.395 
	0.736 
	1.078 
	1.419 

	4
	-2.03**
	-1.321*
	-0.613 
	-0.505 
	0.096 
	0.805 
	1.514 
	2.223 
	2.932 


Notes: Estimates are based on standardised variables; Significance: + p < 0.10, * p < 0.05, ** p < 0.01

Together, the changing slopes provide evidence that greater external collaboration flattens the downward portion of the curve. Higher collaboration attenuates the negative slope such that excessive involvement exhibits less performance decline. This supports the theorised role of diverse partnerships in enabling firms to gain more benefits from customer immersion before adverse effects emerge. The analysis is consistent with broader collaboration increasing the optimal level of customer involvement.
[bookmark: _Toc149148858]A5 - Robustness checks for Innovation new-to-the Market
Table A5.1 Selection model and Zero-Inflated Negative Binomial Model 
	 
	Model 7
	Model 8b
	Model 9b
	Model 10a
	Model 10b

	 
	Innovation active (D=1)
	InnMrkt
	InnMrkt
	InnMrkt
	InnMrkt

	Intercept
	0.776**
	-2.448*
	-2.473*
	-1.619+
	-1.793*

	
	(7.765)
	(-2.421)
	(-2.571)
	(-1.880)
	(-2.329)

	Independent variables
	
	
	
	
	

	Customers’ involvement
	
	0.140
	0.116
	0.157
	0.099

	
	
	(0.396)
	(0.343)
	(0.607)
	(0.380)

	Coordination mechanisms with customers
	
	0.925+
	0.927**
	0.822*
	0.853**

	
	
	(1.650)
	(3.002)
	(2.051)
	(3.724)

	External collaboration strategy
	
	0.759*
	0.159
	0.747**
	0.302

	
	
	(2.206)
	(0.246)
	(2.869)
	(0.641)

	Customers’ involvement^2
	
	0.134
	0.241
	-0.006
	0.160

	
	
	(0.253)
	(0.477)
	(-0.014)
	(0.454)

	Interactions
	
	
	
	
	

	Customers’ involvement x Coordination mechanisms with customers
	
	-0.114
	
	-0.188
	

	
	
	(-0.347)
	
	(-0.862)
	

	Customers’ involvement^2 x Coordination mechanisms with customers
	
	-0.014
	
	0.024
	

	
	
	(-0.030)
	
	(0.083)
	

	Customers’ involvement x Ext. collaboration strategy 
	
	
	-0.427
	
	-0.368

	
	
	
	(-1.020)
	
	(-0.947)

	Customers’ involvement^2 x Ext. collaboration strategy 
	
	
	0.571
	
	0.449

	
	
	
	(1.149)
	
	(1.093)

	Controls
	
	
	
	
	

	No. of employees
	-0.105+
	-0.730
	-0.958
	-0.550
	-0.742

	
	(-1.871)
	(-0.768)
	(-0.993)
	(-1.075)
	(-1.444)

	Firm’s age
	0.038
	0.344
	0.170
	0.406
	0.193

	
	(0.563)
	(1.012)
	(0.503)
	(1.432)
	(0.666)

	% Bachelor Degree
	
	0.045
	0.153
	0.041
	0.168

	
	
	(0.131)
	(0.438)
	(0.172)
	(0.693)

	Number of founders
	
	-0.121
	-0.137
	-0.234
	-0.254

	
	
	(-0.385)
	(-0.429)
	(-0.919)
	(-0.894)

	Market effectiveness
	
	0.390
	0.317
	0.326+
	0.267

	
	
	(1.252)
	(0.990)
	(1.704)
	(1.343)

	Sector (Dummy = 1)
	
	1.247+
	1.069
	1.372**
	1.180**

	
	
	(1.865)
	(1.645)
	(3.155)
	(2.699)

	Being part of a group (Dummy = 1)
	
	-0.677
	-0.368
	-0.886
	-0.587

	
	
	(-0.731)
	(-0.384)
	(-1.540)
	(-0.923)

	Province-level dummies
	
	Included
	Included
	Included
	Included

	Instruments
	
	
	
	
	

	Innovation Significance in Founding Phase
	-0.286*
	
	
	
	

	
	(-2.210)
	
	
	
	

	Inverse Mills ratio
	
	0.111
	0.114
	
	

	
	
	(0.222)
	(0.240)
	
	

	Inflated model
	
	
	
	
	

	Intercept
	
	
	
	0.303
	0.099

	
	
	
	
	(0.358)
	(0.108)

	Number of partners
	
	
	
	0.137
	0.159

	
	
	
	
	(0.821)
	(0.824)

	IP patents
	
	
	
	-20.058**
	-20.747**

	
	
	
	
	(-11.095)
	(-8.740)

	N
	459
	339
	339
	334
	334

	ll
	-1507.688
	-237.369
	-236.787
	-232.164
	-231.995


Notes: Standardised variables; t-statistics in parentheses.


1





A6. Moderating effect of individual coordination mechanism items
We explored effects of individual coordination mechanisms with customers on the inverted U-shaped relationship. As these models do not definitively indicate flattening effects, we replicated the slope analysis procedures of Haans et al. (2016). We computed turning points and examined slope changes at varying involvement levels for each mechanism. Table A5.1 presents the slope tests. Results showed most mechanisms flattened curves before turning points, with less steeply increasing positive slopes; this evidenced value even at low involvement. However, the downward slopes after turning points diverged, with some mechanisms (e.g. single contact) flattening slopes while others (e.g. multiple referents) steepened them. This aligns with different components providing targeted benefits. For instance, the use of single contacts for customers (Item 1) may enhance relationship management to reduce negative effects at high involvement. In contrast, the use of multiple referents or web platforms (Items 2 and 3) may improve sensemaking and knowledge transfer for moderate involvement but they lack governance capabilities for very high levels. These findings suggest that tailoring coordination portfolios to involvement requirements may be optimal. Notably, mechanisms rooted in personal interactions, such as assigning a single client contact person or temporarily transferring clients into the firm, may be more effective at harnessing clients' tacit, complex knowledge. Conversely, the reliance on web platforms appears to impede firms' ability to fully leverage customer involvement in identifying novel opportunities. Specifically, web-based coordination mechanisms with customers appeared to steepen the downward slope beyond the inflection point where excessive involvement diminished returns (Figure A5.1). These findings underscore a fundamental divergence between coordination via direct personal contact and IT-enabled mechanisms in terms of their capacity for governing inter-firm interactions. While personal interactions offer the agility to adapt to evolving customer needs, traditional IT solutions merely frame how interactions unfold, relying on voluntary compliance rather than autonomous enforcement. Emerging technologies such as blockchain present promising avenues for reshaping how KIBS providers autonomously codify and execute predefined rules governing customer involvement (Lumineau et al., 2021). These advancements represent a paradigm shift from traditional IT governance, offering unprecedented opportunities for enhancing strategic management practices.

Table A6.1 Slope tests of the moderating effect of coordination mechanisms with customers
	
	Level of Use of a Direct Contact Person (Coordination Mechanism Item 1)

	Customers’ involvement
	Very Low
(-2 SD)
	Low
(-1 SD)
	Mean
	High
(+1 SD)
	Very High
(+2 SD)

	LEVEL 0
	2.276*
	2.087**
	1.899**
	1.71*
	1.522+

	LEVEL 1
	1.185*
	1.095**
	1.005**
	0.915*
	0.825

	LEVEL 2
	0.094
	0.102
	0.111
	0.119
	0.128

	LEVEL 3
	-0.998*
	-0.89*
	-0.783*
	-0.676+
	-0.569

	LEVEL 4
	-2.089*
	-1.883**
	-1.677**
	-1.471*
	-1.266

	
	Level of Use of a Multiple Referents (Coordination Mechanism Item 2)

	LEVEL 0
	1.875*
	1.841**
	1.807**
	1.774**
	1.74+

	LEVEL 1
	1.183*
	1.077**
	0.971**
	0.865*
	0.759

	LEVEL 2
	0.492
	0.314
	0.135
	-0.043
	-0.221

	LEVEL 3
	-0.199
	-0.45
	-0.701*
	-0.951**
	-1.202*

	LEVEL 4
	-0.891
	-1.214
	-1.537*
	-1.86**
	-2.182*

	w
	Level of Use of a Web Platform (Coordination Mechanism Item 3)

	LEVEL 0
	2.155*
	2**
	1.846**
	1.691*
	1.537+

	LEVEL 1
	1.266*
	1.123**
	0.98**
	0.837*
	0.694

	LEVEL 2
	0.378
	0.246
	0.114
	-0.017
	-0.149

	LEVEL 3
	-0.511
	-0.631
	-0.751*
	-0.872**
	-0.992*

	LEVEL 4
	-1.4
	-1.509*
	-1.617**
	-1.726**
	-1.834*

	
	Level of Use of Period Meetings (Coordination Mechanism Item 4)

	LEVEL 0
	4.41**
	3.106**
	1.801**
	0.496
	-0.808

	LEVEL 1
	2.285**
	1.626**
	0.967**
	0.308
	-0.351

	LEVEL 2
	0.16
	0.147
	0.133
	0.12
	0.107

	LEVEL 3
	-1.965**
	-1.333**
	-0.7*
	-0.068
	0.564

	LEVEL 4
	-4.09**
	-2.812**
	-1.534**
	-0.256
	1.022

	
	Level of Use of Personnel Transferred to the Customer (Coordination Mechanism Item 5)

	LEVEL 0
	2.722**
	2.292**
	1.861**
	1.431*
	1

	LEVEL 1
	1.374*
	1.174**
	0.974**
	0.774*
	0.575

	LEVEL 2
	0.026
	0.057
	0.088
	0.118
	0.149

	LEVEL 3
	-1.322**
	-1.061**
	-0.799**
	-0.538
	-0.277

	LEVEL 4
	-2.67**
	-2.178**
	-1.686**
	-1.194+
	-0.702

	
	Level of Use of Customer Transferred to the Firm’s site (Coordination Mechanism Item 6)

	LEVEL 0
	1.008
	1.488*
	1.967**
	2.446**
	2.925**

	LEVEL 1
	0.421
	0.73*
	1.038**
	1.347**
	1.655**

	LEVEL 2
	-0.166
	-0.028
	0.11
	0.248
	0.385

	LEVEL 3
	-0.752
	-0.786*
	-0.819*
	-0.852*
	-0.885+

	LEVEL 4
	-1.339+
	-1.543*
	-1.747**
	-1.951**
	-2.155*


Notes: Estimates are based on standardised variables. Significance: + p < 0.10, * p < 0.05, ** p < 0.01.

Figure A6.1 Optimal level of Customer Involvement for two different types of Coordination Mechanisms with customers
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