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Platform and boundary resource literature 

▪ New product architectures: technical and social boundary resources including knowledge management [1] 

▪ Effects of long-term decisions: evolution of platforms and their ecosystems have to be researched [2] 

▪ Boundary resource tuning: more focus on boundary resources required [3, 4] 

▪ Importance of knowledge transfer and communication between the platform owner and application developers [5] 

Software ecosystem literature and service-orientation research 

▪ Changing factors: software development through co-creation within software ecosystems [6] 

▪ Technological change: service-oriented architecture emerges into API Economy [7] 

API management and API Economy research 

▪ Scientific literature about API management is sparse [8] 

▪ API management lacks conventions [9] 

▪ API Economy: established firms face challenges and adaption pace differs between industries [10]

Motivation
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Identified research gaps and agendas

[1] Yoo et al. (2010) | [2] de Reuver et al. (2018) | [3] Henfridsson and Bygstad (2013) | [4] Eaton et al. (2015) | [5] Islind et al. (2016) | [6] Jansen et al. (2009) | [7] Tan et al. (2016) 
[8] Mathijssen et al. (2020) | [9] Sohan et al. (2015) | [10] Bondel et al. (2020) 
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Research questions

Identify recurring API management concerns and document practical solutions from an API 

provider perspective: 

RQ1: What concerns do API providers face in their daily work? 

RQ2: What influence factors impact the API management? 

RQ3: How do API providers manage concerns and what is the rationale behind the solutions?
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[11] Hevner et al. (2004) | [12] Webster et al. (2002) | [13] Wiesche et al. (2017) | [14] Buckl et al. (2013)

Research approach
Design science framework derived from Hevner et al. (2004)
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Data collection
Semi-structured interviews with API provider stakeholders

# Classification Role Employees Duration Participants

1 Multi-banking startup Backend Developer 11-50 00:22:52 IV1

2 Industrial manufacturing Internal Consulting >100.000 00:44:09 IV2

3 Automotive Product Owner >100.000 00:48:49 IV3, IV4

4 Software & IT service provider Software Architect 1001-5000 00:42:25 IV5

5 IT service subsidiary Portfolio Manager 1001-5000 00:51:12 IV6

6 Insurance subsidiary Software Architect 51 - 250 00:59:28 IV7

7 Industrial manufacturing Technical Lead >100.000 00:46:34 IV8

8 Industrial manufacturing Software Architect >100.000 00:47:03 IV9

9 Financial services Software Developer 10.001-50.000 00:35:25 IV10

10 Software & IT service provider Internal Consulting 5001 - 10.000 00:50:49 IV11

11 Software & IT service provider Integration Architect 11-50 00:56:29 IV12

12 Automotive Product Owner >100.000 00:51:48 IV3, IV4

13 Software & IT service provider Technical Lead, Product Owner >100.000 00:55:25 IV13, IV14

14 Software & IT service provider Software Architect 1001-5000 00:50:49 IV5

15 IT service subsidiary Portfolio Manager 1001-5000 00:31:58 IV6

16 IT service subsidiary Internal Consulting 1001 - 5000 00:45:44 IV15
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Data collection
API platform cases based on a developer portal view

# # Interview Architectural Openness Maturity Case

1 2 Partner Pilot C1

2 3, 12 Public & Partner Production C2

3 4, 14 Public Production C3

4 4, 14 Partner Production C4

5 5, 15, 16 Group Production C5

6 6 Group Pilot C6

7 7 Private Development C7

8 8 Public & Partner Production C8

9 9 Partner Production C9

10 9 Public & Partner Production C10

11 10 Partner Production C11

12 11 Public & Partner Production C12

13 13 Public & Partner Production C13

14 13 Private Development C14

# Classification Role Employees Duration Participants

1 Multi-banking startup Backend Developer 11-50 00:22:52 IV1

2 Industrial manufacturing Internal Consulting >100.000 00:44:09 IV2

3 Automotive Product Owner >100.000 00:48:49 IV3, IV4

4 Software & IT service provider Software Architect 1001-5000 00:42:25 IV5

5 IT service subsidiary Portfolio Manager 1001-5000 00:51:12 IV6

6 Insurance subsidiary Software Architect 51 - 250 00:59:28 IV7

7 Industrial manufacturing Technical Lead >100.000 00:46:34 IV8

8 Industrial manufacturing Software Architect >100.000 00:47:03 IV9

9 Financial services Software Developer 10.001-50.000 00:35:25 IV10

10 Software & IT service provider Internal Consulting 5001 - 10.000 00:50:49 IV11

11 Software & IT service provider Integration Architect 11-50 00:56:29 IV12

12 Automotive Product Owner >100.000 00:51:48 IV3, IV4

13 Software & IT service provider Technical Lead, Product 
Owner

>100.000 00:55:25 IV13, IV14

14 Software & IT service provider Software Architect 1001-5000 00:50:49 IV5

15 IT service subsidiary Portfolio Manager 1001-5000 00:31:58 IV6

16 IT service subsidiary Internal Consulting 1001 - 5000 00:45:44 IV15

…

API platform cases

API provider interviews
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Results
Pattern language*

Stakeholder

identifier
name

Concern

identifier
name

Influence Factor

identifier
name
value

Pattern

identifier
name
example
context
forces
solution
variants
consequences
implementation details
related standards

Pattern Candidates

identifier
name
solution
known uses

influences

**

addresses

has

**

*

*

related patterns

* *

*Based on pattern literature and related pattern languages
[14] Buckl et al. (2013) | [15] Gamma et al. (1994) | [16] Coplien (1994) | [17] Brown et al.(1998) | [18] Lübke et al. (2019) | [19] Zimmermann et al. (2017) | [20] Zimmermann et al. (2020)  
[21] Khosroshahi et al. (2015) | [22] Uludağ et al. (2019) | [23] De (2017)  
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Results
Stakeholder-relationship map

Application ProviderApplicationEnd User

Web API

Developer Portal

API GatewayGateway Provider

Portal Provider

uses
* *

develops
**

manages

*

* documents

*

*

shares users & access

*

*
provides

* *

utilizes

*

*

consumes

*

*

provides

*

*

integrates

*

*

Software Artifact

Stakeholder

Legend

API Managemnet

API Consumer
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Results
Stakeholder-relationship map

Identified relationships between roles, teams, stakeholders, and IT artifacts of API management

Application ProviderApplicationEnd User

Web API

Developer Portal

API Gateway

Backend

Gateway Provider

Portal ProviderBackend Provider

Legal Sales/Marketing

Communication Channel

Customer Support

uses
* *

develops
**
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*

*
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*

*

documents

*

*

shares users & access

*

*
provides

* *

provides
* *

utilizes

*

*

*

collaborates with

*

*

consumes

*

*

provides channel to

*

*

forwards issues

*

*

formulates requests

*

*

provides channel to

*

*

provides

*

*

integrates

*

*

forwards issues

*

*

API Governance supports
*

*

supports
*

*

Software Artifact

Stakeholder

Legend

CIO

collaborates with

*

*
collaborates with

*

*

appoints
*

*

supports
*

*
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*

*
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Results
Context distribution matrix*

Context attributes and values with [# of occurrence in cases, 
percentage of cases]  n=14, * denotes multiple counting of cases 

after Löhe and Legner (2010)

Attribute Attribute Values

Architectural Openness Private 
[#2, 14%]*

Group 
[#2, 14%]*

Partner 
[#9, 64%]*

Public 
[#6, 43%]*

Maturity Development  
[#2, 14%]

Pilot 
[#2, 14%]

Production  
[#10, 71%]

Number of API Consumers < 20 
[#6, 43%]

> 20  
[#3, 21%]

> 10,000 
[#3, 21%]

na 
[#2, 14%]

Partner Type B2B 
[#12, 86%]*

B2C 
[#3, 21%]*

B2G 
[#1, 7%]*

none 
[#2, 14%]*

Type of Platform Marketpalce 
[#2, 14%]

API Portal 
[#9, 64%]

Backend APIs 
[#2, 14%]

na 
[#1, 7%]

API Consumer Heterogeneity Homogenous 
[#4, 29%]

Heterogenous 
[#10, 71%]

Monetarization Free 
[#3, 21%]*

In Product 
[#2, 14%]*

Contractual 
[#8, 57%]*

Per API call 
[#6, 43%]*

Initial Driver / Trigger Top down 
[#7, 50%]*

Bottom up 
[#7, 50%]*

na 
[#3, 21%]*

*Derived from encodings and the literature
[24] Löhe and Legner (2010)
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Results
Pattern catalog - taxonomy and overview

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20 Q21 Q22 Q23 Q24 Q25 Q26 Q27 Q28 Q29 Q30 Q31 Q32

S1
API management

P4
Pilot project

P13
API product documentation

P14
Cookbooks

P16
Integration partner mgmt.

P17
Role-based marketing

P20
First-level support

P5
Frontend venture

P21
Service desk software

P2
Company-wide ticketing sys.

P6
SLAs with backend providers

P7
SLAs with API consumers

P22
Self-service

P8
Data clearance

P9
API orchestration layer

P1
Internal API registry

P3
API test strategy

P15
Software libraries

P23
Multi-tenant mgmt.

P10
Tailoring APIs to products

P11
API product validation

P18
Newsletter

P12
Idea Backlog

P19
Customer success stories

Earliest detected maturity level within the
studied cases

Development Pilot Production P

P

P

P

P

P

Engage

Deliver and support

Obtain/Build

Design and transition

Plan

Improve

Core value chain activities

S2
Portal Provider

S3
Backend Provider

S4
API governance
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Results
Pattern 12: Idea backlog

Stakeholders 
• Applicants: S2 Portal provider 

Concerns 
• Q1 Who will be using the API? 
• Q2 Which API should be offered? 
• Q3 How to tailor backend services to API that fit the API 

consumer's needs? 
• Q6 How to fit the API to consumers' requirements? 
• Q7 How to ensure market-fit? 
• Q8 How to validate API offerings? 

Solution 
An idea backlog offers a simple and intuitive way to manage 
incoming feature and change requests. Each request is 
translated into a ticket within the backlog. It contains 
information about the requesting (potential) API consumer 
and a description. Additional fields within the ticket software 
can be utilized to further enhance the information. Each ticket 
also provides meta data such as the time and date of the 
ticket creation that can aid in the analysis of requests. 

Known uses: C2, C3, C4

Attribute Attribute Values

Architectural Openness Private Group Partner Public

Maturity Development Pilot Production

Number of API Consumers < 20 > 20 > 10,000 na

Type of Platform Marketplace Developer Portal Backend APIs na

Monetization Free In Product Contractual Per API Call

Influence Factors
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Results
Pattern 17: Role-based marketing

Stakeholders 
• Applicants: S2 Portal provider 
• Potential Collaborator: Sales and marketing 

Concerns 
• Q10 How to offer a high-quality user experience for both 

business and developer roles? 
• Q11 How to engage business roles of the API consumer? 
• Q12 How to market API offerings to non-technical roles? 
• Q13 How to market API offerings to application developers? 
• Q20 How to communicate with API consumers? 

Solution 
Role-based marketing divides marketing material in the 
developer portal to target different roles of users. 

Known uses: Mercedes-Benz, C2, C8, C12 

Example: Mercedes-Benz developer portal [A]

Attribute Attribute Values

Architectural Openness Private Group Partner Public

Maturity Development Pilot Production

Number of API Consumers < 20 > 20 > 10,000 na

Type of Platform Marketplace Developer Portal Backend APIs na

Monetization Free In Product Contractual Per API Call

Influence Factors

[A] https://developer.mercedes-benz.com/
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Realized Goals: 
• Identification of multiple calls for research and research gaps 
• A diverse knowledge base grounded on extensive literature reviews 
• 16 conducted interviews with API provider stakeholders 
• Creation of three research artifacts 
• Identification of 32 concerns and 58 solution approaches 
Open Goals and Limitations: 
• More follow-up interviews for follow-up questions and validation 
• Further evaluation (e.g. pattern workshops [14]) 
• Comparison of concerns with the literature 
Future Work 
• Comparison with solution approaches of incumbent software companies 
• Investigation of change on SOA based on the emergence of the API Economy 
• Longitudinal data required to study long-term effects of decisions [2] 
• Further studies about API management [14]

© sebis 15

Conclusion
Realized goals, open goals, and future work

[2] de Reuver et al. (2018) | [8] Mathijssen et al. (2020) | [14] Buckl et al. (2013)
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Data collection
Interview guide

Interview Guide 

Introduction 

A growing number of companies offer resources through Web APIs instigating the API 

Economy. Web APIs enable value-adding composition of services that allow new business 

models. API providers have to manage Web APIs carefully to incorporate changes in the 

ecosystems while securing internal interests. Key papers have identified a lack of research 

about Web APIs and stress the importance of longitudinal data. This thesis aims to identify 

day-to-day issues and actions of API providers through a longitudinal study. The findings 

will be used to develop pattern candidates that have been discussed with industry experts and 

API providers. 

 

Terminology  

● API provider , the team and organization that provides an API 

● API consumer , the costumer that accesses the capabilities through the API 

● Web API, APIs that are accessible over the web  

● Public API, APIs that are accessible to third-party developers outside the organization 

● Private API, APIs that are accessible inside the organization or to a defined set of partners 

 

Motivation and format 

The purpose of this interview is to identify common tasks and challenges of API management 

and corresponding solution approaches. The interview is planned to be 30 minutes. The 

interviewee can agree to a set of follow-up interviews to discuss issues, solutions, and activities 

that emerged since the last meeting. The follow-up interview is meant to be 15-30 minutes. 

 

 

Terms of confidentiality 

The study data will be completely anonymized. We will only connect the following information 

to the results: 

● A short classification of your company 

● Your role(s) 

This interview will be recorded to be transcribed right after the interview. We will delete the 

audio/video recording afterwards. Do you agree to recording of this interview? (Yes / No) 

Do not hesitate to contact us in case you have any questions or further input.  

● Gloria Bondel ( gloria.bondel@tum.de ) 

● Andre Landgraf (andre.timo.landgraf@gmail.com) 

Do you have any questions before we start the interview? 

Kick-off questions 

● How long are you working in IT? 

● How old is the API you are working on? Is it released yet? 

● Who is involved in the maintenance and development of the API? 

● What processes are used for change requests and where do the requirements come from? 

● Who is using the API that you are developing? 

● How does the communication and collaboration with the API consumers look like? 

Current work 

• What are you and your team currently working on? 

Follow-up interview questions 

● Did you resolve the issue? 

● Did it take more or less time than expected? Why do you think that happened? 

● Did you communicate the updates with your API consumers? How? 

● Were any lessons learned from fixing those issues? 
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Data collection
API platform hierarchy

API management platforms by De (2017, p. 17)

API Gateway

Developer PortalDeveloper Portal

One gateway can be utilized 
by several portals or marketplaces

[23] De (2017)  



130724 Landgraf Master’s thesis final presentation © sebis 23

Results
Context distribution matrix*

Context attributes and values with [# of occurrence in cases, percentage of cases]  n=14, * 
denotes multiple counting of cases after Löhe and Legner (2010)

Attribute Attribute Values
Architectural Openness Private 

[#2, 14%]*
Group 

[#2, 14%]*
Partner 

[#9, 64%]*
Public 

[#6, 43%]*

Maturity Development  
[#2, 14%]

Pilot 
[#2, 14%]

Production  
[#10, 71%]

Number of API Consumers < 20 
[#6, 43%]

> 20  
[#3, 21%]

> 1000 
[#3, 21%]

na 
[#2, 14%]

Partner Type B2B 
[#12, 86%]*

B2C 
[#3, 21%]*

B2G 
[#1, 7%]*

none 
[#2, 14%]*

Type of Platform Marketpalce 
[#2, 14%]

API Portal 
[#9, 64%]

Backend APIs 
[#2, 14%]

na 
[#1, 7%]

Network Topology 1:1 
[#0, 0%]

1:n 
[#6, 43%]

m:n 
[#8, 57%]

Service Granularity Business Process 
[#2, 14%]*

Activity & Task 
[#10, 71%]*

Utility&Entity 
[#3, 21%]*

na 
[#2, 14%]*

Offered API Capabilities Data 
[#11, 79%]*

Function 
[#14, 100%]*

API Consumer Heterogeneity Homogenous 
[#4, 29%]

Heterogenous 
[#10, 71%]

Monetarization Free 
[#3, 21%]*

In Product 
[#2, 14%]*

Contractual 
[#8, 57%]*

Per API 
call 

[#6, 43%]*

Initial Driver / Trigger Top down 
[#7, 50%]*

Bottom up 
[#7, 50%]*

na 
[#3, 21%]*

Number of API calls Many 
[#9, 64%]

Few 
[#6, 43%]

Value Chain Integration Vertical 
[#1, 7%]*

Horizontal 
[#6, 43%]*

Internal 
[#2, 14%]*

Number of API Products < 20 
[#7, 50%]

> 20 
[#2, 14%]

na 
[#5, 36%]

Onboarding Process Manual onboarding 
[#9, 64%]*

Self-service 
[#6, 43%]*

na 
[#3, 21%]*

Network Governance Focal 
[#14, 100%]

Polycentric 
[#0, 0%]

Networking Target Efficiency 
[#5, 36%]*

Innovation 
[#3, 21%]*

Channel 
Extension 
[#6, 43%]*

Venture 
[#5, 36%]*

Process Output Virtual 
[#12, 86%]

Physical 
[#2, 14%]

Initial Trigger Motivation Strategic Pressure 
[#10, 71%]*

Process 
Pressure 
[#0, 0%]*

IS Pressure 
[#7, 50%]*

Type of Gateway Commercial 
[#8, 57%]

Open source 
[#2, 14%]

none 
[#2, 14%]

na 
[#2, 14%]

*Derived from encodings and the literature
[24] Löhe and Legner (2010)
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Results
Context distribution matrix development

Attributes From Derived from Changed Values

Architectural Openness Encodings - -
Maturity Encodings - -

Number of API Consumers Löhe and Legner (2010) Number of Partners Yes

Partner Type Löhe and Legner (2010) Yes
Type of Platform Encodings - -
Network Topology Löhe and Legner (2010) - -
Service Granularity Löhe and Legner (2010) - -

Offered API Capabilities Löhe and Legner (2010) Integration Approach Yes

API Consumer Heterogeneity Löhe and Legner (2010) Partner Heterogeneity -

Monetarization Encodings - -
Initial Driver / Trigger Encodings - -
Number of API calls Encodings - -
Value Chain Integration Löhe and Legner (2010) - -
Number of API Products Encodings - -
Onboarding Process Encodings - -
Network Governance Löhe and Legner (2010) - -

Networking Target Löhe and Legner (2010) - Yes, after Kambil (2008)

Process Output Löhe and Legner (2010) - -
Initial Trigger Motivation Löhe and Legner (2010) Pressure Yes
Type of Gateway Encodings - -

[24] Löhe and Legner (2010) | [26] Kambil (2008)
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• A pattern is a documented solution for common concerns based on a particular context [14, 15] 
• Stakeholders are the persons that are involved, affected, or influenced by the domain [22] 
• Concerns describe the goals, responsibilities, or risks of the stakeholders [22] 
• Context is utilized to put solution patterns into perspective [25]. We call the most important context attributes 

for each pattern the influence factors after Khosroshahi et al. (2015). 
• Pattern candidates are validated by the rule of three known uses as established by Coplien (1994). 
• Principles and anti-patterns are not utilized. Patterns provide a fitting framework to document the findings. 
• Pattern form follows best practices from related pattern languages and the pattern literature [14, 15, 16, 17, 

18, 19, 20, 21, 22, 23, 25]. 
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Results
Pattern language development

[14] Buckl et al. (2013) | [15] Gamma et al. (1994) | [16] Coplien (1994) | [17] Brown et al.(1998) | [18] Lübke et al. (2019) | [19] Zimmermann et al. (2017) | [20] Zimmermann et al. (2020)  
[21] Khosroshahi et al. (2015) | [22] Uludağ et al. (2019) | [23] De (2017) | [25] Buschmann et al. (2007) 
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Results
Pattern categories after ITIL (2019)

Service value chain activities by ITIL (2019, p. 58)
[27] ITIL (2019)  
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Results
Pattern 13: Cookbook

Stakeholders 
• Applicants: S2 Portal provider 

Concerns 
• Q20 How to communicate with API consumers? 
• Q21 How to document API products? 
• Q22 How to support developers with API integrations? 

Solution 
Cookbooks are recipe-like, step-by-step integration guides. 
They describe the API integration from a consumer 
perspective. Thereby, each user story is documented 
separately and can be followed in isolation. 

Known uses: Stripe, Twilio, C2, C3, C10

Example: Stripe’s ‘Payments’-product documentation [B]

Attribute Attribute Values

Architectural Openness Private Group Partner Public

Maturity Development Pilot Production

Number of API Consumers < 20 > 20 > 10,000 na

Type of Platform Marketplace Developer Portal Backend APIs na

API Consumer Heterogeneity Homogenous Heterogenous 

Monetization Free In Product Contractual Per API Call

Influence Factors

[B] https://stripe.com/docs/payments/accept-a-payment
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Pattern Candidate 44: Growing FAQ 
An FAQ page can help to answer common questions of API consumers. It can further be used to onboard a first 
level support. A growing FAQ is maintained over time and updated whenever a new common question is 
identified. It can consist of a public part and a private part. The private part can be used to quickly reuse support 
responses while the public part can be integrated into the developer portal directly. 

Pattern Candidate 46: Support hero 
Incoming customer support requests can be disruptive to the current work. One way to handle support requests 
in an agile way is to create a support hero role. The role assignment rotates every sprint, every week, or bi-
weekly between the team members. The support hero has the responsibility to work on all incoming requests. In 
a Scrum-based environment, the estimated support effort should be considered during sprint planning meetings. 
Each team of the API management should have its own support hero, e.g. each backend provider, portal 
provider, and gateway provider team. This ensures that every team within the support chain stays responsive 
and works on forwarded tickets.
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Results
Pattern candidate examples


