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Abstract 

Problem specification is a key aspect in crowdsourcing contests through which seekers 
convey their requirements and taste for the desired submissions. Hence, it is important 
to understand how problem specification should be framed to achieve better 
crowdsourcing contest outcomes. In this empirical study, we investigate the effects of a 
relatively more structured problem specification on contest quantity, solver quantity, and 
idea quality. We leverage a natural experiment set up on a major crowdsourcing contest 
platform where the problem specification of logo design contests changed from open-
ended to structured. Our results show that the specification change impacts both seekers 
and solvers. Specifically, the number of contests increases after the change but solver 
quantity and idea quality in the respective contests tend to be lower. We discuss the 
theoretical and practical contributions of this research.  

Keywords:  Crowdsourcing contests; problem specifications; seeker and solver behaviors 
 

Introduction 

Crowdsourcing contests are a novel avenue for organizations to seek ideas from the crowd to solve their 
problems. These contests allow organizations to outsource tasks that were once performed in house to 
external solvers and leverage on the wisdom of the crowd. A critical aspect of crowdsourcing contests is the 
problem specification, through which seekers communicate to solvers the focal problems and convey their 
requirements for the desired ideas or solutions. For example, in logo design contests, seekers can describe 
the key tasks (e.g., logo for a restaurant) and what they look for in potential solutions (e.g., the look and feel 
of the logo) in the project briefs. Such information about the focal problems plays important roles in solvers’ 
contest participation decisions and strategy. As solvers value winning (Brabham 2010; Koh 2019; Ye and 
Kankanhalli 2017) and expect to perform better for problems that match their specializations (Mo et al. 
2018), they are likely to decide which contests to join based on the problem specifications in the respective 
contests. In addition, given the difficulty in clearly identifying the criteria for idea evaluation in contests 
(Jian et al. 2019), solvers can use the problem specifications to infer the types of solutions that meet the 
seekers’ tastes, which are a critical factor that determines the winning solutions (Terwiesch and Xu 2008). 
Hence, problem specifications can impact solvers’ behaviors and outcomes in contests. 

By and large, there are two common ways that the problem specifications are presented in contests. The 
first is a less structured, open-ended format, where seekers articulate their expectations using open text, 
with relatively little restrictions in terms of the details they can provide. The second format is a more 
structured, where seekers answer several pre-determined questions regarding their project requirement; 
each of these questions can have a specific set or range of answer options that seekers can choose from. In 
this research, we examine how the different approaches of problem specification affect seekers and solvers 
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on contest platforms. On the seeker side, we are interested in how problem specification approaches impact 
the number of contests that seekers launch, which is a material outcome as it affects earning opportunities 
for solvers and revenues for platforms. On the solver side, we wish to understand the effects of problem 
specification approaches on the number of solvers who participate in the respective contests as well as the 
idea quality therein. The quantity of solvers participating in contests is an important consideration because 
it affects the extent of parallel exploration of the solution space and can affect idea diversity, thus impacting 
the likelihood of acquiring high quality solution  (Boudreau et al. 2011; Terwiesch and Xu 2008). Idea 
quality, in turn, is important to seekers as they are acquiring solutions for their problems. Using a change 
implemented by a major design contest platform on seekers’ problem specification, we find that a more 
structured problem specification increases the number of contests launched by seekers but has a negative 
impact on the solver quantity and the idea quality therein.  

This work contributes in the following ways. First, while extant literature examines how problem 
specification impacts solvers in contests, we holistically study its effect on seekers as well. This is important, 
as crowdsourcing contests essentially are multi-sided. Second, we show a more structured problem 
specification format adversely impacts solver quantity and idea quality therein. This has practical 
implications for contest platforms to better fulfill their intermediary roles.   

Related Literature 

Our work relates to two main strands of literature. First, this work contributes to research on the effects of 
crowdsourcing contest attributes on contest outcomes. Attributes such as prize amount (Koh 2019; 
Terwiesch and Xu 2008), and prize guarantee (Jian et al. 2019) can influence solver behavior. Research has 
also looked at how seekers’ problem specifications convey their expectations and preference for solutions 
and allow solvers to decide whether to submit a solution or not (Pollok et al. 2019). Studies have investigated 
the effect of different aspects of problem specifications (e.g., length, linguist styles (e.g., concreteness of 
language, use of anxiety words, and use of personal pronouns, etc.), and clarity (about the task goal and the 
workflow)) on crowdsourcing contests outcomes (see Table 1). In this present research, we focus on the 
effect of information structure (open-ended vs structured) of problem specification. In addition, we analyze 
its effect on both seekers and solvers while prior works tend to focus mainly on the latter.  

Second, this work relates to task autonomy in crowdsourcing contests. The concept of task autonomy comes 
from work autonomy in management literature, which is defined as “the degree to which the work provides 
freedom, independence, and discretion in determining what to do and the procedures to be used in carrying 
it out” (Hackman and Oldham 1975). Management scholars consider work autonomy as an antecedent of 
intrinsic motivation (Deci 1973) and acknowledge its important role in shaping employees’ perception of 
task completion and task performance (Haas 2010; Xie and Johns 1995). In the context of crowdsourcing 
contests, Zheng et al. (2011) define “contest autonomy as the extent to which the contest provides a problem 
solver freedom and control over how the contest task is to be solved”. While there are various motivations 
for solvers taking part in crowdsourcing contests (Ye and Kankanhalli 2017), task autonomy is a key factor 
(Deng et al. 2016). Building on this, our work theorizes how task autonomy affects solver behaviors in 
crowdsourcing contests.  

Third, our work relates to the literature of information representation in information systems. Existing 
literature shows that the way that information is provided can influence individuals’ information 
acquisition and decision-making in multiple settings (Hutchinson et al. 2010; Jiang and Benbasat 2007; 
Lurie and Mason 2007). While prior works draw on the cognitive fit theory (Shaft and Vessey 2006; Vessey 
1991; Vessey and Galletta 1991) and emphasize the match between task characteristics and information 
representation, an in-depth understanding of the mechanism is still lacking. Our study extends the 
literature by shedding light on the role of task autonomy in the fit between task characteristics and 
information representation.  
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Study Aspect of Problem Specifications Dependent Variables 

Yang et al. (2009) Length of problem specifications Solver quantity 

Erat and Krishnan 
(2011) 

Completeness of problem specifications  Solver quantity 

Wu et al. (2019) Linguistic style in in problem 
specifications 

Solver quantity 

Jiang et al. (2021) Information (“conceptual objectives” or 
“execution guidelines”) in problem 
specifications 

Solver quantity and solver effort 

Yin et al. (2022) Writing strategy of specifications 
(requirement-oriented and reward-
oriented)  

Solver quantity 

This study Open-ended vs structured problem 
specifications 

Contest quantity, solver 
quantity, idea quality 

Table 1. Studies of Problem Specifications in Crowdsourcing Contests 
 

Theory and Hypotheses Development 

Problem specification in project briefs is an important aspect of contests which conveys information about 
project requirements and signals about seeker preferences for desired solutions (Pollok et al. 2019). 
Problem specification that is poorly framed and/or contains incomplete and vague information can increase 
the chance of misinterpretation (Afuah and Tucci 2012; Natalicchio et al. 2017) and result in solutions that 
do not meet the requirements (Blohm et al. 2013). However, because the focal problems that seekers face 
can be non-reoccurring or infrequent (e.g., logo or website design) and they may lack the relevant expertise 
(Jeppesen and Lakhani 2010), some seekers may be unsure about the pertinent information to provide 
and/or idea attributes to specify in contests. For example, in logo design contests, seekers without design 
knowledge and training may not know what design features they should specify or how to describe the 
features in the problem specification. Hence, an unstructured problem specification format, such as one 
that uses open-ended questions, can require greater cognitive efforts from seekers and can deter some from 
hosting contests. By contrast, a relatively more structured format, such as using multiple choice questions 
or slider bars to indicate what they look for in predetermined solution attributes, lowers the prerequisite 
knowledge and time to describe the problem scope, even and especially for first-time seekers who have not 
hosted contests before. Thus, we expect there to be more contests when the problem specification format is 
relatively more structured. 

H1. Number of contests is higher when the problem specification format is relatively more structured than 
when it is relatively less structured. 

Problem specification formats can also affect solvers’ selection and perception of contests, thereby 
impacting their contest participation. First, as solvers face limited resources, they will compare ongoing 
contests and select the one(s) to participate in. By referring to the problem specification of the respective 
contests, solvers can gauge the fit between the focal problems and their expertise and estimate the needed 
effort for the respective contests; these factors affect their choice of contests to join due to their concerns 
for winning and effort economization (Koh 2019; Koh and Cheung 2022). In this regard, a more (less) 
structured problem specification format should it make easier (harder) for solvers to compare and select 
contests. Second, a more (less) structured format can give solvers the impression of lesser (greater) task 
autonomy, or the extent they have freedom and control over how the contest tasks are to be solved 
(Kaufmann et al. 2011; Zheng et al. 2011). For example, when the problem specification in logo design 
contests is presented in a structured manner, solvers may perceive seekers’ requirements to be less open 
for interpretation and they have little say in the idea generation process. This can impact solvers’ behaviors, 
as task autonomy generally relates positively to solvers’ intrinsic motivation and participation in 
crowdsourcing contests (Ye and Kankanhalli 2017; Zheng et al. 2011). Therefore, we hypothesize that a 
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structured problem specification format decreases solver quantity in contests because of stronger solver 
self-selection and reduced task autonomy perception.  

H2. Solver quantity in contests is lower when the problem specification format is relatively more 
structured than when it is relatively less structured.  

Structured problem specification format can negatively affect idea quality. First, structured problem 
specifications can limit solvers’ freedom of creation by imposing unnecessary specific constraints or 
guidelines (Erat and Krishnan 2011; Sobel 1995). As contests are different in terms of scope, specific 
requirements appear necessary for some contests and could be redundant for others. Applying a structured 
problems specification format to all contests increases the chance that unnecessary constraints are 
imposed. This may cause solvers to focus more on adhering to the given requirement, rather than exploring 
unconventional or innovative ideas. Second, tightly specified problems are more likely to induce convergent 
thinking and lead to solutions that are similar in nature (Baer 2014). This can result in a lack of diversity in 
the ideas generated, as solvers might focus on the same aspects of the problem or follow similar trains of 
thought. By contrast, a more open-ended problem specification format may encourage solvers to approach 
the problem from different perspectives, increasing the likelihood of discovering novel and previously 
unexplored solutions (Jeppesen and Lakhani 2010). Based on these arguments, we expect idea quality to 
be generally lower in contests when the problem specification format is relatively more structured. 

H3.  Idea quality in contests is lower when the problem specification format is relatively more structured 
than when it is relatively less structured.  

Data and Method 

Empirical Context 

99designs is a crowdsourcing contest platform for creative graphic designs. Seekers can initiate contests 
(e.g., logo, webpage, banner ads) on the platform by formulating the problem specification and setting 
winning prizes. Solvers then join the contests and submit their ideas or solutions. At the end of the contests, 
the seekers choose the solutions they want and award the prizes to the winning solvers. An exogenous 
change occurred on 99designs on January 25, 2011, when the problem specifications of logo contests 
changed from a relatively open-ended format to a relatively more structured one. Figure 1 shows the stylized 
problem specification formats for logo contests before and after the change. The most salient change in the 
format was the replacement of Contest Details section with Visual Style section. Before the format change, 
seekers had to describe their requirements and expectations of solvers’ ideas, which might appear wordy 
and inconsistent across different contests (See Figure A1 (a) for example). Moreover, this format could be 
relatively difficult for seekers (especially inexperienced ones) to articulate their requirements and for 
solvers to discern and compare them across contests. By contrast, the Visual Style section in the new format 
allowed seekers to conveniently specify their preferences about logo type by answering multiple choice 
questions, quantitatively indicated style attributes using slider bars (using integer values between -5 and 
5), and concisely described the use cases of the logo and color preferences (An example of this is shown in  
Figure A1 (b)). The problem specification format thus became more structured and comparable among 
different logo contests.  

Our analyses indicate that the change in problem specification structure did not affect the content of the 
problem specifications (See Table A2). Seekers disclosed a similar number of visual style attributes before 
and after the change ( 𝑀𝑏𝑒𝑓𝑜𝑟𝑒 = 5.04, 𝑠𝑑𝑏𝑒𝑓𝑜𝑟𝑒 = 3.24, 𝑀𝑎𝑓𝑡𝑒𝑟 = 4.95 𝑠𝑑𝑎𝑓𝑡𝑒𝑟 = 2.01, 𝑡 = 0.97, 𝑝 = 0.33 ). 

Hence, the informativeness of the problem specifications was generally unaffected by the change in the 
problem specification structure, minimizing the concern of a potential confound. 
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Figure 1. Problem Specification Formats for Logo Contests Before and After Change 

 

Data and Variables 

We obtained our dataset from 99designs using a self-developed web crawling program. The data consisted 
of 3,588 contests (3,219 logo contests and 369 webpage contests) posted six weeks before and six weeks 
after implementing a more structured problem specification format (from 14 December 2010 to 7 March 
2011). For each contest, we collected the contest attributes (prize amount, prize guarantee, number of 
winners, and solution visibility) and information about solvers and their submissions.  

An essential objective for seekers is to receive high-quality ideas in contests. We operationalize Idea Quality 
as the number of high-quality ideas (as rated by seekers) in the respective contests. Seekers could rate a 
submission between 1- and 5-star or leave it unrated. We measured submission quality by the number of 5-
star submissions in individual contests, as having more 5-star submissions should indicate higher 
submission quality. Table 2 shows the variables in this study. 
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Variables Description Mean SD 

Contest Quantity Number of contests in each day 21.61 20.19 

Solver Quantity Number of participants in the focal contest 27.56 33.08 

Idea Quality Quantity of 5-star submissions in focal contest 3.13 6.50 

Logo 1 for logo contest, 0 for webpage contest 0.90 0.30 

Structured 1 for after problem specification format change, 0 for 
before change 

0.60 0.49 

Avg Prize Average prize amount of all contests in each day 428.34 225.40 

Prize Prize amount in focal contest 283.68 164.23 

Guaranteed 1 if focal contest guaranteed prize, 0 otherwise 0.42 0.49 

Blind 1 if focal contest allowed solvers to see others’ 
submissions; 0 otherwise 

0.17 0.38 

Multi Winner 1 if focal contest had multiple winners; 0 otherwise 0.02 0.13 

Table 2. Description of Variables and Summary Statistics 

 

Econometric Specification 

Our identification strategy relied on the exogenous change in the problem specification format. First, to our 
knowledge, there was no evidence that the platform preannounced the change. Therefore, seekers and 
solvers were unlikely to anticipate and pre-empt the implementation of a new problem specification format. 
Second, as formulating the problem specification was necessary for seekers to launch contests and solvers 
had to refer to the project brief when joining the contests and creating their designs, both parties likely 
noticed the format change.  

As the problem specification format change applied only to logo contests, we used these contests as the 
treated group. For the control group, we chose webpage contests in 99designs because the problem 
specification format for these contests remained unchanged throughout the focal period. Furthermore, 
webpage contests were the second largest category on 99designs in contest quantity, behind logo contests. 
Using contests on the same platform for the treated and control groups allowed us to minimize unobserved 
platform-dependent factors. 

We estimated the causal effects of the problem specification format on the respective dependent variables 
using the following difference-in-differences (DID) model: 

𝑦𝑖𝑡   = 𝛽1𝐿𝑜𝑔𝑜𝑖 + 𝛽2𝐿𝑜𝑔𝑜𝑖 ⋅ 𝑆𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒𝑑𝑡 + γ𝑋𝑖𝑡 + 𝜇𝑡 + 𝜀𝑖𝑡    [Equation 1] 

where 𝐿𝑜𝑔𝑜𝑖  is coded as 1 for logo contests and 0 for webpage contests, 𝑆𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒𝑑𝑡 is coded as 1 for after 
the change in the problem specification format and 0 for before the change, 𝑋𝑖𝑡 are control variables, and 
𝜇𝑡 is the week fixed effect. The unit of analysis for Contest Quantity is at the day level whereas that for 
Solver Quantity and Idea Quality is at the contest level. 

Results 

Preliminary Analyses 

Model-free analyses of the impacts of changing the problem specification format for logo contests from less 
to more structured on 99designs were consistent with our theorizing and hypotheses. The format change 
increased the average number of logo contests per day by 50.1%. However, the number of solvers in logo 
contests was 27.6% lower after the change, implying that logo contests with a more structured problem 
specification tended to have fewer solvers participating. This could adversely affect the quality of ideas for 
seekers, as evident by a 20.8% reduction in the average number of 5-star submissions in logo contests after 
the format change.  
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 Problem Specification 
Format: Relatively less 
structured 

Problem Specification 
Format: Relatively 
more structured 

Δ Percentage 
Change 

Average number of 
logo contests per 
day (H1) 

30.64 (12.84) 46.00 (13.63) 15.36 *** 
(2.86) 

50.1% 

Number of solvers in 
logo contests (H2) 

34.92 (34.97) 25.28 (33.32) -9.64 *** 
(1.23) 

-27.6% 

Average number of 
5-star submissions 
in logo contests (H3) 

3.65 (7.06) 2.90 (6.22) -0.75 *** 
(0.24) 

-20.8% 

TABLE 3. Preliminary Analyses 

 

Main Results 

Table 4 shows the results of our main analyses. In Model 1, Logo x Structured is positive 
(𝛽 = 13.74, 𝑝 < 0.001),  indicating that there were more logo contests per day after the problem 
specification format became more structured, supporting H1. In Model 2, the negative Logo x Structured 
(𝛽 = −7.55,  𝑝 < 0.05 ) implies the quantity of solvers was generally lower in contests with a relatively 
structured problem specification format, supporting H2. In Model 3, the negative Logo x Structured (𝛽 =
−1.21,  𝑝 < 0.05 ) indicates the quantity of 5-star submissions reduced after the problem specification 
format became relatively structured, supporting H3. 

  Model 1 Model 2 Model 3 

DV: Contest Quantity Solver Quantity Idea Quality 

Logo x Structured 13.74*** (2.93) -7.55* (3.67) -1.21* (0.59) 

Logo 27.24*** (2.23) 65.45*** (6.36) 2.38** (0.84) 

Avg Prize 0.00 (0.00)   

Prize  0.12*** (0.02) 0.00** (0.00) 

Guaranteed  12.89*** (1.03) 1.88*** (0.22) 

Blind  -10.70*** (1.66) -0.56 (0.34) 

Multi Winner  -2.54 (6.02) 3.69* (1.68) 

Contest Quantity  -0.08* (0.04) -0.01 (0.01) 

Solver Quantity   0.03*** (0.01) 

Week fixed effect Yes Yes Yes 

Observations 168 3,588 3,588 

R2 0.797 0.259 0.083 

Within R2 0.786 0.243 0.080 

Robust standard errors in parentheses. 
* p < .05 ** p < .01 *** p < .001 

Table 4. Main Results 

 

Additional Analyses 

Pre-treatment Trends 

One may be concerned that the relationship between our dependent variables and structured problem 
specifications could be driven by unobservable confounding factors prior to the format change. To address 
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this, we followed Liu and Bharadwaj (2020) and evaluated the effect of format change in an event study 
framework by setting the time of treatment to zero and measuring the difference between the logo and 
webpage contests before and after this period. Specifically, we estimated the following equation:  

𝑦𝑖𝑡 = ∑ 𝛽ℎ𝑇𝑟𝑒𝑎𝑡𝑒𝑑𝑖𝑊𝑒𝑒𝑘ℎℎ + γ𝑋𝑖𝑡 + 𝜀𝑖𝑡     [Equation 2] 

where 𝑊𝑒𝑒𝑘ℎ = 1 if contest i was launched h weeks after the treatment (or launched -h weeks before the 
treatment if h < 0). 𝛽ℎ represented the difference between the treatment and control contests in period h 
compared to the last pretreatment period (h = -1).  

  

 

 

 

Figure 2. Impacts of Structured Problem Specifications on in Contests 

 

Figure 2 presents the coefficients and corresponding 95% confidence intervals for our dependent variables. 
There were no significant effects in the three weeks before the change in problem specification format for 
all dependent variables. These results provide support for the parallel trend assumption in our DID 
analyses. (Consistent with the main analyses, the effects were significant in the three weeks after the 
change.)  

Seeker Analyses 

In Hypothesis 1, we theorize that a structured problem specification format makes it easier for first-time 
seekers to formulate their problems. To validate this argument, we compared the number of first-time 
seekers (i.e., those who had not launched any contests before) for logo and webpage contests before and 
after the format change. The statistics in Table 5 suggest that most seekers launching contests in the focal 
period indeed did it for the first time, consistent with our argument.  
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 Logo Contests Webpage Contests 

 Before After Change% Before After Change% 

Total Contests 1287 1932 50.1 153 216 41.2 

Total Seekers 1241 1873 50.1 145 203 40.0 

First-time Seekers 1152 1781 54.6 125 178 42.4 

Table 5. First Time Seekers Before and After Change 

 

We ran DID analysis on the count of contests by first-time seekers per day. The model specification is 
similar to Equation 1, except that we only accounted for those contests launched by first-time seekers. The 
results are presented in Table 6. The positive Logo x Structured (𝛽 = 13.87,  𝑝 < 0.001 ) suggests that the 
number of first-time seekers increased after the problem specification format became more structured, 
supporting our theorization.  

  Model 1 
DV: Contests Quantity (First-Time Seekers Only) 
Logo x Structured 13.87*** (2.76) 
Logo 25.45*** (2.14) 
Prize 0.00 (0.00) 
Week fixed effect Yes 
Observations 168 
R2 0.801 
Within R2 0.788 
Robust standard errors in parentheses. 
* p < .05 ** p < .01 *** p < .001 

Table 6. Regression Result for First-Time Seekers 

 

A concern is that the change in problem specification format might have led to other simultaneous changes 
in the seeker side, such as prize and contest duration, and impacted solver participation behaviors and 
decisions. To address this, we ran DID models with the contest prize as the dependent variable. In Table 7, 
Model 1 is the baseline model without control variables, and we controlled for contest attributes in Model 
2. In both models, Logo x Structured is not significant, suggesting that the format change did not 
substantially affect the contest prize. (The impact of the format change on contest duration is not a concern 
because all contests had the same duration in our focal period.)  
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 Model 1 Model 2 
DV: Prize Prize 
Logo x Structured -5.35 (30.38) 3.04 (29.79) 
Logo -390.39*** (23.69) -373.26*** (22.34) 
Guaranteed  14.00*** (3.87) 
Blind  48.20*** (6.66) 
Multi Winner  73.73 (40.40) 
Contest Quantity  0.11 (0.12) 
Week fixed effect Yes Yes 
Observations 3,588 3,588 
R2 0.544 0.546 
Within R2 0.529 0.544 

Robust standard errors in parentheses. 
* p < .05 ** p < .01 *** p < .001 

Table 7. Regression Result for Prize 

 

Solver Analyses 

In Hypothesis 2, we theorized that a more structured problem specification format can deter solver 
participation because of the reduction in perceived task autonomy. To provide support for this argument, 
we ran DDD analyses on solvers’ contest participation and average submissions in contests before and after 
the change.  

In theory, the effect of task autonomy can depend on solvers’ self-efficacy, or their capabilities to organize 
and execute the required actions to produce given attainments (Bandura 1997). According to Langfred and 
Moye (2004), individuals with higher self-efficacy are more likely to prefer discretion in their tasks and 
believe they can improve their performance by taking advantage of task autonomy than those with lower 
self-efficacy. Building on this, we should expect solvers with high self-efficacy to participate in fewer 
contests after the problem specification became more structured than those with low self-efficacy.  

We measured Solvers Efficacy using the number of prior contests won by the solver. As individuals’ 
accomplishments and experiences are influential sources of efficacy information (Bandura 1997; Langfred 
and Moye 2004), the number of contests the respective solvers won should be a reasonable proxy of their 
self-efficacy. Higher self-efficacy solvers were likely to be better at navigating the competition and 
completing the tasks in contests, and thus have better contest performance. 

We log-transformed solver efficacy to reduce skewness. We also controlled for solvers’ preferences for 
contests (Avg Solver Quantity, Avg Top Solver Efficacy, and Avg prize) and included solver fixed effect. In 
Model 1, Logo x Structured x log(Solver Efficacy+1) (𝛽 = −0.99,  𝑝 < 0.001 ) is negative, suggesting that 
high efficacy solvers participated in fewer contests after the change. In Model 2, Logo x Structured x 
log(Solver Efficacy+1) (𝛽 = −0.33) is not significant, implying that high efficacy solvers submitted similar 
number ideas in respective contests after the change. This alleviates the concern that participating in fewer 
contests may lead to solvers spending more effort in respective contest they joined. Therefore, the results 
provide evidence for the mechanism of task autonomy in solvers’ reduced participation after the problem 
specification format became more structured.  
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 Model 1 Model 2 

DV: Contests Participated Average Submissions 

Logo x Structured x 
log(Solver Efficacy+1) 

-0.99***(0.20) -0.33 (0.20)  

Avg Solver Quantity  -0.01***(0.00) -0.00*** (0.00)  
Avg Top Solver Efficacy 0.10***(0.00) 0.07*** (0.00)  
Avg Prize 0.00*** (0.00) 0.00*** (0.00)  
Solver fixed effect Yes Yes 
Observations 29,020 29,020 
R2 0.796 0.919 
Within R2 0.121 0.643 

Robust standard errors in parentheses. 
* p < .05 ** p < .01 *** p < .001 

Table 8. Solver Level Analysis 

 

Improving Idea Quality in Contests with Structured Problem Specification Format 

Our results show that a structured problem specification format can lead to fewer high-quality ideas in 
contests. It is necessary to see how seekers can mitigate this in contests that use such a format. As having 
more solvers can increase the extent of parallel exploration and idea diversity and thus contribute to greater 
likelihood of extreme outcomes (i.e., highly rated ideas) (Boudreau et al. 2011; Terwiesch and Xu 2008), we 
posit that seekers hosting contests with structured problem specification format can consider improving 
the attractiveness of their contest prizes; this tactic of strengthening extrinsic incentives can be particularly 
critical in attracting solvers given that the negative impact of a structured format on the intrinsic aspect 
(i.e., task autonomy) of contests.  

Table 9 shows the DDD analyses of the impact of contest prizes in contests. In Model 1, the negative Logo 
x Structured ( 𝛽 = −66.82,  𝑝 < 0.001)  indicates that a structured format reduced the number of 
participating solvers. However, the positive Logo x Structured x Prize (𝛽 = 0.24,  𝑝 < 0.001) suggests this 
could be mitigated by higher prizes, as we posited above. All else being equal, every ten-dollar increase in 
prize attracted 2.4 additional participating solvers in our data. In Model 2, Solver Quantity (𝛽 = 0.03,  𝑝 <
0.01) positively affected idea quality. Thus, having more solvers join contests did indeed contribute to more 
high-quality ideas. 
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  Model 1 Model 2 

DV: Solver Quantity Idea Quality 

Logo x Structured x Prize   0.24*** (0.03) 0.00 (0.00) 

Logo x Structured -66.82*** (7.95) -2.33* (1.14) 

Logo 44.84*** (4.52) 2.18** (0.79) 

Prize 0.07*** (0.01) 0.00* (0.00) 

Guaranteed 12.07*** (0.90) 1.90*** (0.22) 

Blind -10.40*** (1.54) -0.58 (0.33) 

Multi Winner 1.77 (5.63) 3.76* (1.67) 

Contest Quantity -0.07 (0.04) -0.01 (0.01) 

Solver Quantity  0.03** (0.01) 

Week fixed effect Yes Yes 

Observations 3,588 3,588 

R2 0.373 0.084 

Within R2 0.360 0.081 

Robust standard errors in parentheses. 

* p < .05 ** p < .01 *** p < .001 

Table 9. Improving Solver Efficacy and Idea Quality 

 

Discussions 

This study examines the impact of problem specification format in crowdsourcing contests using a natural 
experiment setup on 99designs. We analyze how the problem specification format, in terms of how 
structured it is, can affect the number of contests launched, which to our knowledge has not been studied 
in prior crowdsourcing contest research. We find that requiring seekers to specify their problem using a 
more structured format can lead to more contests launched per day. We also observe that a more structured 
format can have adverse effects on the quantity of solvers and idea quality in contests. The findings in this 
study complement research that investigates the effects of different aspects of problem specification, such 
as length, linguistic style, and information completeness, on seekers and contest outcomes (Erat and 
Krishnan 2011; Jiang et al. 2021; Wu et al. 2019; Yang et al. 2011) .  

An insight from this study is that the project specification format affects both seekers and solvers in 
crowdsourcing contests, and its impacts are not always positive. For seekers, a relatively structured problem 
specification helps them frame their problems and articulate their needs, making it easier to launch 
contests. However, their contests may attract fewer solvers and receive fewer good ideas. For solvers, we 
theorize that a more structured format helps them better understand the project scope and requirements 
but may also reduce perceived task autonomy. Our research highlights the need for future studies to 
consider the impacts of contest attributes from the perspectives of seekers and solvers. For example, prior 
studies examine the impact of certain contest attributes, such as contest prize (Ales et al. 2017) and feedback 
(Jian et al. 2019; Wooten and Ulrich 2017), on solvers. However, increasing contest prizes or providing 
feedback requires seekers to exert more resources and effort in contests. This can affect their motivation to 
launch contests, which in turn influences solvers’ behavior. Apart from the theoretical implication, our 
findings have practical implications for contest platforms, as how information is presented in contests affect 
both seekers and solvers and thus the platforms’ intermediary role in facilitating seekers find good solutions 
from the crowd.  

Idea quality is a crucial consideration for seekers in crowdsourcing contests, as their main objective is to 
acquire high-quality solutions from the crowd. Our theory and results show that contests that use a 
relatively more structured specification format are likely to receive fewer high-quality ideas. Although the 
format is determined by contest platforms and seekers have little control of it, there are tactics that seekers 
can use to help improve the number of high-quality ideas in their contests. Our additional analyses show 
that seekers can offer higher contest prizes to increase the number of solvers in their contests, so as to 
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increase the number of high-quality ideas. Future research can further explore other non-monetary 
approaches to attract solvers, in crowdsourcing contests.  

We conclude by discussing some limitations in the research and avenues for future studies. We use the 
quantity of 5-star submissions rated by seekers in contests to measure idea quality in contests. New studies 
can measure idea quality in different ways, such as using peer evaluations or expert ratings, to improve the 
generalizability of this study. While we focused on the impact of problem specification format on idea 
quality, new studies can examine the effect on other aspects of solvers’ ideas, such as novelty and feasibility. 
In addition, our empirical context focuses on graphical design contests, which is a category of innovative 
crowdsourcing contests. The implicit assumption is that these tasks involve a certain level of creativity and 
task autonomy is therefore important for solvers’ participation and idea generation. Further study can 
explore whether structured problem specification is more suitable for other tasks. Lastly, we used webpage 
design contests as the control group, which can be different from the logo design contests, in terms of 
several attributes, such as the effort needed. Future work may try to address to add to the validity of the 
findings. 
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Appendices 

(a) 

 
(b) 

   

Figure A1. Examples of (a) Open-Ended and (b) Structured Problem Specification for 
Logo Contests 
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We compared the informativeness of the problem specifications in contests before and after in terms of the 
following five attributes: (1) described organization (2) mentioned industry (3) specified logo types (4) 
specified preferred color (5) average number of visual attributes requirement disclosed. The results suggest 
that there were no significant differences in all these attributes. 

Described organization: we consider seekers described their organization if they provide information in the 
field “Description of the organization and its target audience” in either open-ended or structured problem 
specifications.  

Mentioned industry: we consider seekers mentioned industry if (1) they explicitly mentioned which 
industry they belong to in the open-ended problem specifications or (2) The field “Industry” in the 
structured problem specifications is non-empty.  

Specified logo types: we consider seekers specified logo types if (1) they explicitly mentioned how their logo 
will be used in the open-ended problem specifications, e.g., print, online, screen etc. or (2) The field “Logo 
to be used” in the structured problem specifications is non-empty.  

Specified preferred color: we consider seekers specified preferred color if (1) they explicitly mentioned their 
preferred color in the open-ended problem specifications or (2) The field “Color preferences” in the 
structured problem specifications is non-empty.  

Average Number of Visual Attributes Requirement: (1) We calculated the number of visual style related 
adjectives provided by seekers in the Requirement section in open-ended problem specifications. (2) We 
calculated the number of non-zero style attributes in the structured problem specifications.  

 

 Before(N=1287) After(N=1932) p 

% Contests Described Organization 100% 99.9% 0.41 

% Contests Mentioned Industry 29.8% 30.0% 0.87 

% Contests Specified Logo Types 93.4% 94.5% 0.21 

% Contests Specified Preferred Color 74.7% 72.6% 0.19 

Average Number of Visual Attributes 
Requirement 

5.04(3.24) 4.95(2.01) 0.33 

Table A1. Problem specification Informativeness Before and After Change 
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