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18Abstract— In the environment of increasing uncertainty and 

markets driven by innovation, early-stage startups are in dire need 

to cope with the gap between ideation and successful market 

penetration. CustDev has developed a systematic process of 

minimizing this uncertainty by testing assumptions with people 

who will be directly affected by their product. The study tests how 

the implementation of CustDev positively affects market 

validation success, strategic pivoting behavior, the firm’s 

presentation, and performance in Germany in 2022-2024. The 

author examines the interdependencies among these with 

secondary data in 275 startups by applying a simultaneous 

equation model estimated by Three-Stage Least Squares. These 

findings reveal that CustDev contributes greatly to market 

validation (β₁ = 0.48, p < 0.001) and directly to the performance of 

startups (δ₁ = 0.40, p < 0.001). Also, an increase in the success of 

validation decreases the rate of pivots (γ₂ = -0.28, p < 0.001), 

indicating that the customer-based development brings stability in 

the strategic direction. In the German startup landscape, the 

approach to CustDev is more systematic, and pivoting is 

somewhere in the middle and is facilitated by the institutional 

funding and mentorship. These results justify the importance of 

CustDev in formulating scalable, robust entrepreneurial 

strategies. Future studies ought to supplement inter-country and 

longitudinal data to measure longer-term effects and country-

specific dynamics. 

Keywords— Customer Development, Early-Stage Startups, 

Market Validation, Pivoting, Startup Performance, Econometric 

Model, Germany 

 INTRODUCTION 

In an increasingly dynamic world of entrepreneurship, idea-

to-market cannot be said to be a straight-forward and 

predictable process, yet more so to an early-stage startup that 

has to operate within limited resources and unproven 
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hypotheses, in a dynamic market environment. Although the 

innovation ecosystems around the world are still focused on 

agility, experimentation, and lean practice, a major gap remains 

between the mechanism startups use to validate their ideas and 

responsiveness to real-time customer feedback. Among the 

methodologies that have emerged and come to prominence in 

filling such a gap, is and has become Customer Development 

(CustDev), a structured, iterative process in which founders are 

encouraged to get out of the building, to speak directly with 

prospective customers, to test assumptions, and to iterate to 

develop the right answer before scaling. In a time when market 

forces in most industries move at a very high frequency and 

customer demands are becoming even a more liquid entity, the 

essence of such an approach has never been more salient. 

Although conceptually interesting, little is known about the 

actual effect of CustDev on the performance of startups and the 

optimization of strategy, especially in an empirical and 

econometric sense. Literature attribute most of the research 

works so far to either the theoretical principles or qualitative 

understandings and values and miss on the quantitative impacts 

of the CustDev implementation on selected entrepreneurial 

outcomes like market validation, strategic pivoting, and pre-

performance. This methodology of being less rigorous in the 

analysis is problematic not just among the academic researchers 

but also among practitioners, accelerators, and policymakers 

who want evidence-based approaches to benefit high-potential 

ventures. Besides, to ensure that the development of the startup 

ecosystem becomes more data-based, it is necessary to step 

beyond anecdotal success cases and lay down quantifiable 

relations between innovation practices and the success of 

startups. 

This study aims to address this gap in the empirical literature 
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field by formulating and deploying a complex econometric 

model to assess the effects of the CustDev strategy in the 

forming of the course of startups at early stages. In particular, 

the study examines how the imitation of CustDev practices 

impacts their market validation, the prevalence and content of 

strategic pivots, and finally, the startup success of startups in 

their early stages of development. The analysis is dedicated to 

the German startup ecosystem in the period of 2022-2024, when 

it remains both recovering under the influence of global 

disruption and returning to its entrepreneurial vibrancy in the 

European scene. 

Evaluation of the quantifiable impact of the CustDev strategy 

in first-stage entrepreneurship on the realistic data of secondary 

sources is the primary goal of this study. The following research 

objectives was considered in the study: (1) to measure the 

correlation between the CustDev implementation and the 

success of the market validation; (2) to study the impact of 

CustDev practices on the occurrence of strategic pivots; and (3) 

to investigate the joint and independent impact of validation and 

pivoting on the performance of startups. Other factors that may 

influence development of these ideas but are taken into 

consideration in the study include team experience, sectoral 

variances, funding processes and mentoring assistance. 

This work is so new in that it concerns the econometric 

formalization of entrepreneurial processes that are commonly 

addressed in qualitative or conceptual terms. The study 

provides a rejection-free and robust design that is capable of 

measuring the effects of entrepreneurial decision-making 

structures using a simultaneous equation model based on real, 

secondary data. In contrast to the past research, the same study 

does not concern CustDev as a binary process, but rather a 

variable input that affects a series of interconnected outputs. 

The methodology allows understanding the nature of causality 

and interaction of customer engagement, strategic adaptation, 

and business performance better in the early years of venture 

development. 

Finally, the relevance of this study is that it has the potential 

to be used in informing the theory and practice. To the scholar, 

it offers empirical input in the emerging entrepreneurial 

innovation segment. To practitioners, it provides information 

that can be put into reality about how structured customer 

engagement plan can find answers to minimize ambiguity and 

maximize the possibility of success in the marketplace. And to 

policymakers and investors, it shows what elements of startup 

support settings to focus on to develop a more robust and 

scalable entrepreneurial arena. Since the issue of early-stage 

entrepreneurship remains one of the key drivers of innovation, 

employment, and economic resilience, it is also high time and 

necessary to understand how ideas are in fact successfully 

turned into marketable solutions. 

 LITERATURE REVIEW 

Early-stage entrepreneurs are being organized in spheres of 

innovation ecosystems, strategic adaptability and lean 

approaches to a faster market entry and decreasing uncertainty. 

Focusing on transitioning startup to become scaling as a cyclic 

shift with regard to engagement with the ecosystem and 

strategic responsiveness, Crnogaj and Rus (2023) put forward 

the aspect of iterative validation that can minimize the risks 

level and ensure the innovations are relevant to the market. In 

this shifting landscape of entrepreneurship, CustDev 

methodology becomes a central practice of linking product 

concepts to actual customer problems, via scheduled feedback 

and instant iteration. 

The theoretical substantiation of this approach is especially 

found in the lean startup movement, specifically, the agile 

business model innovations elaborated on by Ghezzi and 

Cavallo (2020), who illustrate how digital entrepreneurship has 

been more and more based on iterative testing, MVP 

implementation, and feedback-related pivoting. Such 

mechanisms resonate with Kuckertz et al. (2020) who 

demonstrate that startups that implement agile strategies and 

customer-centric experimentation faster to maintain resilience 

and identify new market opportunities in response to an external 

shock, i.e., the COVID-19 pandemic. The real-time learning 

behind the capability to pivot is further examined by McDonald 

and Bremner (2020), who state that the narrative behind the 

pivot has the same value as the core strategy, especially in 

stakeholder management in times of change in the business 

emphasis. 

Considering strategic transformation and digital enablement, 

Koldovskiy (2024) offers an infrastructure adaptation 

framework in the financial sphere that can be correlated with 

structural changes necessary in the early stages of venture 

plans. Maximizing capital structures are similarly characterized 

by these transformations noted by Mazur et al. (2023), when 

rational modeling and data-informed including rational 

entrepreneurship become at the centre of long-term 

sustainability. Malek et al. (2024) reiterate this argument by 

noting the vitality of organizational culture and global 

innovation frameworks on sustainable product development 

and provide that internal capabilities meaningfully mediate the 

effectiveness of exterior market interaction. 

Continuing the discussion of sustainability and innovation, 

Marvin et al. (2020) can also present a typology of circular 

startups helping to better understand how environmental 

commitment and iterative validation can be combined in the 

context of the lean entrepreneurship canvas. The 128 circular 

business models they analyzed show that feedback loop and 

flexibility are not just cost effective but environmentally right. 

Filho et al. (2020) repeat this sentiment by correlative 

responsible consumption and production with the 

entrepreneurial processes that are focused on customer insight 

and market relevance. In an analogous way, Pakura (2020) 

describes the significance of an open innovation practice as the 

key to the creation of new green-tech organizations, 

emphasizing the rise in the role of the external validation 

mechanism in the early development stages. 

The combination of these viewpoints leads to the conclusion 

about the definitive prominence of feedback mechanisms in 

crisis management and long-term development approaches. The 

CustDev framework facilitates ongoing learning as a startup 
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makes its way through the cycle of ideation to market and use 

that knowledge to validate their work and pivot their activities 

as well as to improve performance. This is especially so within 

the framework of Germany innovation ecosystem that strikes a 

balance between institutional support, sustainability 

requirements, and methodological rigor in pre-seeding 

entrepreneurship. Following up on these linked studies, this 

study is an addition to the scholarly discourse on this topic, 

providing a quantified, econometric analysis of the effect that 

CustDev has on the path of startup development, evolution of 

strategies, and performance outcomes. 

 MATERIALS AND METHODS 

Research design. The research design of the study is 

quantitative and explanative based on econometric modelling 

of the study design on the components of empirical analysis. Its 

goal is to quantify how the CustDev approach affects three 

correlated aspects of early-stage entrepreneurship: the success 

of validating markets, strategic pivoting behavior, and venture 

outcomes. The construction incorporates multivariate methods, 

namely, a system of simultaneous equations to take into 

consideration the interdependencies of the most important 

variables. The choice of the methodology was influenced by the 

need to offer a data-driven account of a field that would 

normally be addressed within the realm of qualitative research 

or case studies as it would pave the way towards more general 

action and testing of hypotheses within the field of innovation 

and entrepreneurship ecosystem. 

Collection and sampling of data. The data is represented by 

the secondary data that was gathered among startups in 

Germany in 20222024, at the early stages of its work. The 

sample consists of 275 ventures that are identified with the help 

of the platforms like Crunchbase, Dealroom, and public 

accelerator databases with representation of both technologies 

and non-technology sectors. The startups were taken according 

to a range of factors such as company age (maximum three 

years), active early product development, and visible customer 

activity (e.g., MVP launch, first customer, or pivot 

documentation). 

Data extraction and coding of pertinent variables have been 

done systematically: 

1) Indicators that were used to proxy CustDev 

implementation were release schedules of the MVP, 

success measures on customer engagement and enrollment 

in organized start-up programs. 

2) The early seed deal was approximated by market validation 

success, early traction measurements, or indication of 

revenue, or completion of pilot programs. 

3) Pivot frequency calculation. The frequency of a pivot was 

calculated by monitoring either the product focus, 

customer segment, or business model changes that are 

reflected in the company profile or publicly released 

update. 

4) The proxies that were used to measure the startup 

performance were markers of growth like revenue changes 

and expanding user bases, and external rounds of 

investment. 

5) Control variables were also identified as other variables to 

be used in the experiment such as team experience, age of 

the startup, type of sector involved, funding obtained, and 

existence of mentorship. 

It was controlled by cross-validating all data sources with 

startup press releases, accelerator reports, and published 

registries to be accurate and consistent. 

Econometric model. A simultaneous equation model (SEM) 

as formulated and estimated Ent vs CustDev simultaneously 

using Three-Stage Least Squares (3SLS) to contain empirically 

the CustDev activities with the outcome of an entrepreneur. 

This method supports endogeneity and feedback effects in the 

dependent variables. 

The model includes three equations: 

1) Market validation success (MVS) 

MVSi = β0 + β1CustDevi + β2TeamExpi + β3

StartupAgei + β4Sectori + ε1i 

(1) 

Where: 

• MVS - Market validation success score (based on validated 

problem-solution fit, MVP feedback, early sales); 

• CustDev - Binary or continuous score (extent of CustDev 

activities used). 

• TeamExp - Years of combined entrepreneurial experience. 

• StartupAge - Months since foundation. 

• Sector – sector variable (e.g., 1 = tech, 0 = non-tech). 

• β₀ (Intercept) – Baseline level of market validation success 

when all independent variables are zero. 

• β₁ (CustDev → MVS) – Measures how strongly the 

implementation of the CustDev approach affects market 

validation success. 

• β₂ (TeamExp → MVS) – Captures the influence of the 

founding team's prior entrepreneurial experience on 

validation success. 

• β₃ (StartupAge → MVS) – Indicates how the age of the 

startup contributes to validation (e.g., older startups may 

have more refined ideas). 

• β₄ (Sector → MVS) – Controls for differences in industry 

sector (e.g., tech vs. non-tech) that may affect validation 

outcomes. 

2) Pivot frequency (PF) 

 

PFi = γ0 + γ1CustDevi + γ2MVSi + γ3Fundingi + γ4

Mentorshipi + ε2i 

(2) 

Where: 

• γ₀ (Intercept) – Expected pivot frequency when all 

explanatory variables are zero. 

• γ₁ (CustDev → PF) – Measures how CustDev influences 

the number of strategic pivots (i.e., more feedback may lead 

to more adjustments). 

• γ₂ (MVS → PF) – Captures whether higher validation 

success reduces the need to pivot (possibly a negative sign). 

• γ₃ (Funding → PF) – Indicates whether more funding 

enables startups to pivot more frequently or flexibly. 

• γ₄ (Mentorship → PF) – Measures the effect of mentorship 
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or acceleration support on strategic flexibility (pivoting). 

3) Startup performance outcome (PO) 

 

POi = δ0 + δ1CustDevi + δ2MVSi + δ3PFi + δ4

TeamExpi + δ5Sectori + ε3i 

(3) 

Where” 

• δ₀ (Intercept) – Base level of performance when all 

predictors are absent. 

• δ₁ (CustDev → PO) – Direct effect of CustDev 

implementation on startup performance (e.g., revenue, user 

base). 

• δ₂ (MVS → PO) – Measures how successfully validated 

ideas translate into real-world performance. 

• δ₃ (PF → PO) – Captures whether pivoting improves or 

hinders performance (sign may vary depending on 

timing/efficiency of pivots). 

• δ₄ (TeamExp → PO) – Influence of founder experience on 

performance outcomes. 

• δ₅ (Sector → PO) – Controls for industry-specific effects 

on performance. 

Hypotheses: 

H1: CustDev has a positive effect on market validation 

success (β₁ > 0); 

H2: CustDev influences pivot frequency positively (γ₁ > 0) 

as it reveals more feedback; 

H3: CustDev, through improving MVS and pivoting 

effectively, enhances startup performance (δ₁, δ₂ > 0). 

To capture complexity: 

4) Include interaction terms: 

 

δ6 (CustDevi×Sectori) (4) 

 

5) Consider nonlinear transformations (e.g., log (PF+1)) to 

reduce skewness. 

The visual representation on Chart 1 illustrates the core 

relationships between the three main components of the study: 

CustDev implementation, MVS, and PO. CustDev directly 

influences both MVS and PF, with MVS serving as a mediating 

variable that also affects PF and ultimately PO. This structure 

reflects the dynamic and iterative nature of early-stage 

entrepreneurship, where validated learning and adaptive 

pivoting shape final business outcomes. 

CHART 1. THE CORE RELATIONSHIPS BETWEEN THE THREE MAIN COMPONENTS 

OF THE STUDY: CUSTDEV IMPLEMENTATION MVS AND PO 

[CustDev] → [MVS] → [PO] 

↓           ↑ 

[PF] ←───────┘ 
Source: authors’ development. 

All variables were tested for multicollinearity and 

stationarity. The use of 3SLS accounts for the endogenous 

relationships between validation success, pivot behavior, and 

performance outcomes. Robust standard errors were applied to 

address potential heteroskedasticity. The analysis was 

conducted using Stata 17 software. 

Limitations. A number of constraints exist in the selected 

research design. To start with, the use of secondary data limits 

the possibility to directly examine qualitative features of 

CustDev implementation, e.g., depth of customer interviews or 

learning within the team. Theoretical constructs were 

represented by proxy variables and this can put them at risk of 

measurement error. Second, the research is geographically 

restricted to Germany, which may limit the applicability of its 

results in other startup ecosystems in terms of regulatory, 

cultural, or institutional environment. Third, though the 

econometric model saves simultaneity, the estimates can still be 

biased by unmeasured confounders (or omitted variables) (e.g., 

founder personality traits or informal investor influence). Last 

but not least, startups are evaluated on early indicators of their 

performance, which is insufficient to determine the long-term 

performance or survivability. Notwithstanding these 

shortcomings, the model offers strong insights into the data-

based and ever-changing processes, through which early-stage 

entrepreneurs in Germany find and fit idea-market places 

within a structured customer contact strategy. 

 RESULTS 

Economic survival and growth of the entrepreneur, the 

capacity of early-stage startups to successfully bridge the gap 

between idea and market, has been shown to be a critical 

determinant of survival and growth. Here, the CustDev strategy 

has come up as a highly organized approach of minimizing the 

level of doubt through the testing of a hypothesis on the ability 

of the customers to report and through experimenting the 

market. This analysis examines the influence of using the 

CustDev approach on market validation success, pivoting 

behavior and startup performance in Germany. Our study help 

shed light in the dynamics and influence channels between 

early-validation activities and strategic agility and market 

outcomes by using a three-equation econometric model with 

secondary data on 2022 to 2024. 

The former model is used to estimate the determinants of 

MVS with special attention dedicated to the impacts of CustDev 

practices. Findings indicate that CustDev has a large positive 

effect on validation success (β₁ = 0.48, p < 0.001) indicating 

that organized customer feedback processes have a large 

positive impact on the success of validation efforts by startups 

early in the product lifecycle. Further, the experience of the 

founding team (the founders team experience, (β₂ = 0.30, p < 

0.01) and the age of the startup (β₃ = 0.12, p < 0.01) have a 

positive impact on the concept market validation, and operating 

in the technical sector is also a minor, though significant, 

benefit (β₄ = 0.22, p < 0.01). 

TABLE. 1. MODEL RESULTS: GERMANY (2022–2024) – MARKET VALIDATION 

SUCCESS (MVS) 

Variable Coefficient 
(β) 

Standard 
error 

p-value Significance 

Intercept 1.25 0.18 0.0 *** 

CustDev 0.48 0.09 0.0 *** 

TeamExp 0.3 0.07 0.001 *** 

StartupAge 0.12 0.04 0.005 ** 
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Variable Coefficient 

(β) 

Standard 

error 

p-value Significance 

Sector 

(Tech=1) 

0.22 0.06 0.002 *** 

Source: authors’ development using econometric model results using data 

from econometric model (IMF, 2023; IMF, 2024; World Bank, 2023; World 
Bank, 2024; Crunchbase, 2024; Dealroom, 2024; Startup Genome, 2023; CB 

Insights, 2023; Statista, 2024; German Startup Monitor, 2023; European 

Commission, 2022). 

The second model explores the determinants of PF, 

uncovering a positive relationship between CustDev and 

pivoting behavior (γ₁ = 0.35, p < 0.001). This finding confirms 

that the CustDev process does not only validate ideas but also 

reveals mismatches and drives strategic redirection when 

necessary. Interestingly, higher market validation success 

reduces the number of pivots (γ₂ = –0.28, p < 0.001), indicating 

that once a strong fit is identified, fewer strategic overhauls are 

needed. Access to early-stage funding (γ₃ = 0.20, p < 0.01) and 

mentorship support (γ₄ = 0.17, p < 0.01) also lead to a more 

flexible and responsive entrepreneurial process. 

TABLE. 2. PIVOT FREQUENCY MODEL RESULTS – STRATEGIC PIVOT 

DETERMINANTS 

Variable Coefficient (γ) Standard 
error 

p-value Significance 

Intercept 0.85 0.14 0.0 *** 

CustDev 0.35 0.08 0.0 *** 

MVS -0.28 0.07 0.0 *** 

Funding (log) 0.2 0.05 0.001 *** 

Mentorship 0.17 0.06 0.003 *** 

Source: authors’ development using econometric model results using data 
from econometric model (IMF, 2023; IMF, 2024; World Bank, 2023; World 

Bank, 2024; Crunchbase, 2024; Dealroom, 2024; Startup Genome, 2023; CB 

Insights, 2023; Statista, 2024; German Startup Monitor, 2023; European 
Commission, 2022). 

The third model averts the results of PO, which are gauged 

using the growth-based indicators, including revenue growth 

and user base growth. CustDev shows a positive and direct 

impact (δ₁ = 0.40, p < 0.001), which makes it a critical strategic 

process behind attaining scalable market results. More to the 

point, market validation success has the most significant effect 

on performance (δ₂ = 0.55, p < 0.001) and ends up as a 

fundamental mediator in converting initial feedback into 

productive growth. Though pivoting is supposed to be 

disruptive, it displays a slight but significant positive change in 

performance (δ₃ = 0.22, p < 0.01indicating that adaptive 

iteration, when implemented as a calculated move, can help in 

growth. Other favorable increments of founder experience (δ₄ = 

0.25, p < 0.01) and sectoral benefits (δ₅ = 0.30, p < 0.01) also 

came up. 

TABLE. 3. PERFORMANCE OUTCOME MODEL RESULTS – REVENUE/USER 

GROWTH IMPACT FACTORS 

Variable Coefficient 

(δ) 

Standard 

error 

p-value Significance 

Intercept 2.1 0.25 0.0 *** 

CustDev 0.4 0.1 0.0 *** 

MVS 0.55 0.08 0.0 *** 

Variable Coefficient 

(δ) 

Standard 

error 

p-value Significance 

PF 0.22 0.06 0.001 *** 

TeamExp 0.25 0.07 0.002 *** 

Sector 

(Tech=1) 

0.3 0.09 0.001 *** 

Source: authors’ development using econometric model results using data 

from econometric model (IMF, 2023; IMF, 2024; World Bank, 2023; World 
Bank, 2024; Crunchbase, 2024; Dealroom, 2024; Startup Genome, 2023; CB 

Insights, 2023; Statista, 2024; German Startup Monitor, 2023; European 

Commission, 2022). 

Presented in context with other more global research, the 

German start-up ecosystem stands out as having one of the most 

systematic applications of the CustDev methodology. The 

increase in pivoting that occurs in many U.S.- and Israeli-based 

ecosystems built on high degrees of experimentation is not seen 

in German startups, which follow a more moderate pattern: 

CustDev speeds up pivoting when it really needs to and success 

rates of validations decrease strategic restlessness massively. 

This demonstrates a more systematic entrepreneurial climate 

and perhaps better institutional backing of innovation 

procedures. Moreover, the strong positive results of mentorship 

and funding evidentiate the importance of innovation hubs, 

accelerators, and public co-funding mechanisms offered in 

Germany, which allows startups better to deal with initial-stage 

risks. 

The findings of this research identify the importance of the 

CustDev approach in assisting small startups in Germany to 

move further than an idea to win the market. Besides providing 

greater odds of proving a workable solution in the market, 

CustDev also facilitates adaptive strategic behavior and 

contributes to positive performance results. The inter-

relationship between validation and pivoting has indicated that, 

the two terms are not exclusive in that they occur separately; 

but instead are combination of facts that make up agile 

entrepreneurship. These results underline the value of 

institutional and financial bio-environments fostering 

minimalist experimentation, guidance, and continuing market 

experience. To policymakers and investors, the findings 

provide a place to focus their efforts to provide the highest 

returns in the form of a potentially clearer roadmap toward 

venture success, as well as by helping to refine the internal 

processes by which mature companies manage their control 

over emerging technologies. Future studies can extrapolate this 

study to the other European markets and examine whether the 

same dynamics are observed, under the different cultural and 

regulatory conditions. 

As can be seen in Chart 2, the correlation between the degree 

of CustDev and the success of market validation is high among 

companies operating in early-stage start-ups. The horizontal 

scale refers to the amount of use of CustDev practices whereas 

the vertical scale indicates a combination index of market 

validation. The question is to assess whether the increased 

activity concerning the potential customers narrow the gap in 

terms of an effective market conversion in the problematic early 

stages. 
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CHART 2. CUSTDEV IMPLEMENTATION AND MARKET VALIDATION SUCCESS 

 
Source: authors’ development using econometric model results using data 

from econometric model (IMF, 2023; IMF, 2024; World Bank, 2023; World 
Bank, 2024; Crunchbase, 2024; Dealroom, 2024; Startup Genome, 2023; CB 

Insights, 2023; Statista, 2024; German Startup Monitor, 2023; European 

Commission, 2022). 

As Chart 2 indicates, there is an upward trend as 

demonstrated by consistently high implementation scores of 

CustDev being related to market validation reporting better 

results. Startups that heavily use CustDev practices (Scores 4 5) 

have validation scores exceeding 2.5, where in comparison 

those not using CustDev have low validation scores 0.8. This 

validates the fact that a structured customer feedback can go a 

long way towards getting a product market fit within a short 

period of the lifecycle of the venture. 

Chart 3 investigates the interconnection between the success 

of ensuring the market validation of a startup and the abundance 

of strategic pivots. The interpretation of each point is a startup, 

and the regression line shows the general trend. Knowledge of 

this relationship aids in determining whether improved market 

fit minimizes the requirement of significant changes in business 

model. 

CHART 3. MARKET VALIDATION SUCCESS VS PIVOT FREQUENCY 

 
Source: authors’ development using econometric model results using data 

from econometric model (IMF, 2023; IMF, 2024; World Bank, 2023; World 

Bank, 2024; Crunchbase, 2024; Dealroom, 2024; Startup Genome, 2023; CB 
Insights, 2023; Statista, 2024; German Startup Monitor, 2023; European 

Commission, 2022). 

A negative correlation between market validation and pivot 

frequency means that the better the validation, the less often the 

pivot: chart 3 demonstrates the fact. Startups that correspond to 

low scores of validations in most cases pivot repeatedly (e.g. 

more than 2 times), whereas those with high validation do not 

pivot. This trend indicates that they are less uncertain and avoid 

strategic redirection with resources when they approach the 

customers early. 

The impact of CustDev implementation on the overall 

performance of startups, which can be gauged by indicators of 

its growth, revenue or user numbers, is represented in Chart 4. 

CustDev score has a value between 0 (no implementation) and 

5 (full implementation). The desired result is to know whether 

the utilization of customer driven development processes 

involves improved business performance. 

CHART 4. IMPACT OF CUSTDEV ON STARTUP PERFORMANCE 

 
Source: authors’ development using econometric model results using data 

from econometric model (IMF, 2023; IMF, 2024; World Bank, 2023; World 

Bank, 2024; Crunchbase, 2024; Dealroom, 2024; Startup Genome, 2023; CB 
Insights, 2023; Statista, 2024; German Startup Monitor, 2023; European 

Commission, 2022). 

The relationship between CustDev and performance is very 

strong as indicated in Chart 4, pointing to a positive direction: 

the levels of performance index increase gradually between 1.0 

and 3.5 as CustDev intensity escalates. The highest increases in 

performance are realized in the range of 2-4, which indicates a 

threshold effect in which structured implementation begins to 

reap exponential returns. Such results support the contention 

that CustDev is not merely a discovery instrument; it is a 

catalyst of growth in the early-stage entrepreneurship. 

 DISCUSSION 

The findings of this paper agree with the recent literature that 

highlights the dynamic and iterative process of business model 

innovation, especially in a startup of an early stage. The 

established positive effect of CustDev on market validation 

success and performance makes the already existing theoretical 

frameworks proposed by Silva et al. (2020) more definite, 

accordingly convincing that the incorporation of lean startup 

practices, coupled with implementing agile business strategies 

and customer development can help design more responsive 

and data-driven innovation processes. Another piece of 

quantitative evidence our model provides to support this idea is 

the significance of CustDev both on the validation outcomes (β₁ 

= 0.48) and on the startup performance results (δ₁ = 0.40), 

displaying the evident direction of structured feedback leading 

to a concrete business-relevant effect. 

Such results can be associated with the study conducted by 

Pe8arroya-Farell and Miralles (2021), who outline the business 

model dynamic as profoundly affected by the interaction within 

the open innovation environment. Our findings are consistent 
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with this opinion, and startups applying CustDev, in fact, enjoy 

not only internal loops to improve but also the willingness to 

accept customer and market feedback. In the same vein as Yun 

and Zhao (2020) do, our model envisions a rectangular compass 

system that assesses customer interaction, ecosystem 

mechanics, and innovation design- that echoes this systemic 

view of the present framework because CustDev brings 

validation, influences pivots, and performance. 

The importance of data in mediating these interactions has 

been stressed recently more than ever in scholarship. Saura 

(2021) and Saura et al. (2021) emphasize user-generated and 

behavioral data as a key to driving a digital business model and 

marketing approaches. We find indirect evidence supporting 

their argument in the fact that the startup that uses customer 

feedback systematically through CustDev fares much better in 

comparison to the other startups. Such startups transform any 

qualitative indicators into an objective strategic change, thus, 

establishing a positive feedback loop involving feedback and 

performance. This also relates to the service quality and 

customer satisfaction dynamic that was investigated by Zhao et 

al. (2020) and assumes that customer perception with the help 

of iteration of feedback results in more specific value 

propositions and increased customer satisfaction. 

Our findings can be juxtaposed to those of Tiba et al. (2021), 

who indicate an increase in the proportion of sustainability-

related startups in ecosystems and the necessity of strategic 

flexibility in the prism of sustainability and responsible 

innovation. The iterative process of CustDev enables such 

ventures to experiment value propositions that can be sustained 

in the most effective manner and pivot where need be. 

Similarly, the usage of CustDev in relatively new fields such as 

virtual reality, explored by Pratama and Putra (2024), 

demonstrates how the tailor-made approach toward customer 

engagement can influence the product development and 

decrease the incidence of market entry failure, reflected in the 

study outcomes of our performance. 

Prokopenko et al. (2024) provide another layer of discussion 

of sustainability since they explore green entrepreneurship 

models and their socio-economic effects. Our results regarding 

startup performance and pivot behavior of German startups 

support their claim (novelty), which states that innovation 

should be context-specific and grounded in a social context. 

Then, the added dimension of the involvement of blockchain 

and other enabling technologies, as discussed by Prokopenko, 

Koldovskiy et al. (2024), offers an added layer of relevance - 

pointing out that data integrity, traceability, and customer trust 

are the central elements to successful customer-driven 

development processes. 

Adopting a more macro view, the possibilities of 

entrepreneurial responsiveness by Ghezzi and Cavallo (2020) 

and adaptive behaviors in their study of possible responses to 

the crisis by Kuckertz et al. (2020) all validate the hypothesis 

that startups with any methodological approach that introduces 

and utilizes structure and feedback are more prepared to 

respond to volatility. This notion is aligned with our empirical 

findings particularly in the aspect of pivot frequency where 

CustDev enhances strategic flexibility and validated learning 

minimizes incidental pivoting (γ₂= -0.28). The second 

ingredient of this process, the narrative aspect, as noted by 

McDonald and Bremner (2020) is also critical: in our model, 

we concentrated on the resulting behavioral trends, but the fact 

that narrative framing plays a crucial role in pivot acceptance 

and investor messaging is certainly something that we should 

further investigate. 

Finally, this paper was part of a larger body of research 

promoting integrating open innovation with sustainability and 

startup scalability. Startups in turn excel when they embrace 

feedback-rich, open, and participatory development processes 

that increase economic stability but also benefit the wider 

societal ambitions (Marvin et al., 2020; Pakura, 2020). Our 

results support this argument by demonstrating that an active 

and well-built customer interactions process leads to the 

enhancement of not only product-market fit, but also 

operational stability and readiness to grow. 

Drawing a summary, the paper confirms and supplements 

current studies about CustDev, lean entrepreneurship, and data-

driven innovation. Whereas the majority of past studies are 

conceptual, qualitative, or case-based studies, our econometric 

analysis contributes to conceptual underpinning of these 

frameworks in the German startup ecosystem. The outcomes 

verify that when startups use CustDev more formally, they 

realize better validation results, fewer unwanted pivots and 

better performance. Such research would be feasible in 

exploring the long-term outcomes of such dynamics, as well as 

testing models of such nature to other national or sectoral 

contexts to investigate any potential cultural or institutional 

differences. 

 CONCLUSIONS 

The challenge of translating raw ideas into business offerings 

that will perform effectively on the market, endures as one of 

the major concerns of modern-day entrepreneurship, especially 

in scenarios of high uncertainty, where assumptions about the 

customer requirements tend to prevail over measurable 

information. In this study, it has been shown that the systematic 

application of the CustDev method can provide a potent tool to 

maneuver this uncertainty and further effect the startup 

performance. The study uses an econometric model to analyze 

secondary data collected on 275 early-stage startups in 

Germany between 2022-2024 to offer strong evidence of why 

CustDev can help a venture achieve market-validation and 

strategic agility leading to commercial success within its initial 

stages of development. 

Its results prove the criticality of CustDev as a proximate 

cause of startup performance statistically. In particular, 

CustDev is positively related to market validation success (β₁ = 

0.48, p < 0.001), indicating that those startups that conduct 

formal customer feedback and early testing are more likely to 

discover actual demand and minimize their product-market 

misfit. Also, CustDev elevates the rate of strategic pivots (γ₁ = 

0.35, p < 0.001), which points to its importance as not only a 

validation mechanism but also as a learning and iteration 



ASEJ ISSN: 2543-9103  ISSN: 2543-411X (online) 

- 140 - 

 

engine. Although large pivoting can be indicative of a lack of 

decision-making in certain ecosystems, the inverse relation 

between validation and pivots r (γ₂ = –0.28, p < 0.001) averts 

that point, showing that successful validation decreases the 

necessity of any additional strategic changes. 

Notably, both CustDev (δ₁ = 0.40, p < 0.001) and validation 

success (δ₂ = 0.55, p < 0.001) have positive effects on the 

performance outcomes of startups in terms of early revenue 

growth and customer traction. Such results imply two-step 

dynamics: CustDev makes it possible to validate and validation 

generates a high performance. Pivoting itself, with a financial 

backing and a mentor, also yields a positive impact on 

performance (δ₃ = 0.22, p < 0.01), further proving the idea that 

flexibility combined with discipline can enhance 

entrepreneurial resilience. 

Comparatively, these findings register as both similar, and 

also different to, the German startup ecosystem in comparison 

to more cyclical paradigms witnessed in the Us and Israel. 

Although pivoting may be more demanding in the Silicon 

Valley-type of ecosystem, German startups have a more 

balanced and data-oriented method with adapting. Such 

strategic discipline based on learning rather than disruption is 

probably driven by the impact of designed mentorship schemes 

and governmental innovation strategy in Germany. The above-

reach performance patterns that are present in CustDev also 

highlights the late-stage support system that is available in 

Germany and the alignment of the system with lean innovation 

concepts. 

Summing up, this paper supports the determining role of the 

CustDev approach as a methodological framework in the early-

phase entrepreneurial decision-making. The fact that it is the 

key to reducing uncertainty, facilitating learning, and enhancing 

market alignment makes it an important lever to be used by 

founders and those interested in the ecosystem. The results also 

underscore that enablers at the ecosystems level which include 

availability of capital, mentorship, and support of the sector 

further magnify the strength of an entrepreneurial practice like 

CustDev. 

Conclusions should be based on further research because it 

might involve extending the geographical range of the analysis 

to other European startup ecosystems whose regulatory and 

cultural environments are different. Moreover, longitudinal 

data would enable one to better understand the long-term 

performance impacts of early CustDev implementation, in 

terms of survival rates, follow on funding, and exit results. 

Direct studies of the relationship between qualitative founder 

behaviors (e.g., entrepreneurial mindset, risk tolerance) and a 

systematic approach to startup optimization (e.g., CustDev) are 

also likely to provide useful information. Last but not least, 

combining both natural language processing with machine 

learning into the parsing of dynamic strategy shifts within 

startup documentation may provide new possibilities in terms 

of real-time ecosystem tracking and policy development. 

This research is both analytically and quantitatively 

important to the area of innovation strategy, startup 

performance, and entrepreneurial economics, as the study 

quantifies the effects of an under-examined yet broadly 

promoted methodology, creating a model that can guide not 

only future academic research but also practical startup 

development programs. 
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