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The ETH-Library’s Image Archive has been using the knowledge of volunteers for over 15 years to identify photographs (aerial images, documentary and scientific photographs, press photography, etc.) correct and improve image metadata or georeference images. The first big challenge in starting so-called crowdsourcing projects is how to find people who might be enthusiastic about such a project. The second big challenge is how to maintain a community and keep it going over a longer period. A variety of experiences, tips as well as do’s and don’ts are discussed in the article.
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1 INTRODUCTION
1.1 Crowdsourcing in archives and libraries
Crowdsourcing is a form of collaboration in which tasks are outsourced to an undefined mass of people. These tasks can be in different areas, e.g., knowledge generation, product development or service delivery.
External help in indexing images and other documents is nothing new, especially in archives and libraries. What was new about 15 years ago, however, was that in the age of the internet and Web 2.0, other forms of collaboration and working with experts and interested laypeople became technically possible. The outsourcing of traditionally internal work processes to a group of voluntary users has been called “crowdsourcing” since 2004 (Surowiecki, 2004; Howe, 2006). Crowdsourcing is characterised in particular by the fact that a clearly defined task is processed in voluntary work on online platforms or by means of social web components. The participants can contribute—and this is the great innovation—regardless of location and time.
In archives and libraries, crowdsourcing is mainly used to index images and other documents. This includes tasks such as:
• Commenting on and contextualising images and documents. Example: Flickr Commons, a project initiated by the Library of Congress in January 2008 for image archives worldwide (https://www.flickr.com/commons and https://www.flickr.org/programs/flickr-commons/). Currently with over 100 participating institutions.
• Georeferencing of images and maps. Example: Georeferencing of old map materials at the British Library (https://www.bl.uk/projects/georeferencer). Georeferencer has since been used in many institutions, including the ETH Library (https://library.ethz.ch/en/locations-and-media/media-types/geodata-maps-aerial-photos/crowdsourcing-project.html).
• Transcribing and correcting texts. Example: Text corrections at the Australian Newspapers Digitisation Program of the National Library of Australia (Holley, 2010). In German-speaking countries, the Transkribus platform, an AI-supported platform for text recognition, transcription and searching of historical documents in any language, has become established (https://readcoop.eu/transkribus/).
• Classifying and tagging documents. Example: Annotation of images with keywords (tags) on the collaborative platform ARTigo since 2010 (https://www.artigo.org/en/about).
• Supplementing collections with your own documents (“user-generated content”)
Crowdsourcing offers several advantages for archives and libraries. It can increase the efficiency and effectiveness of indexing images and documents. Crowdsourcing can tap into a large pool of volunteers to index large volumes of materials quickly and accurately, something that would be difficult and expensive to do with in-house staff alone. Crowdsourcing can be used to gather feedback on new products and services, identify areas for improvement, and even generate new ideas, all of which can help to save money on development costs. Crowdsourcing projects can give the public a sense of ownership and engagement in the preservation of their cultural heritage, which can help to increase support for archives and libraries. Crowdsourcing also has some risks that need to be considered. The quality of crowdsourced work can vary depending on the skill and motivation of the volunteers. It is important to have quality control measures in place to ensure that the work meets the required standards. Volunteers may lose motivation over time if they do not feel that their work is appreciated or if they do not see the results of their labor. It is important to recognize and reward volunteers. for their contributions.
In the sciences, the concept of lay participation was introduced shortly afterwards under the keyword “Citizen Science”. The geoscientist Muki Haklay (2013) has identified different levels of Citizen Science and defined them as follows:
- Level 1: Crowdsourcing: Citizens as sensors, Volunteered computing. This is the most basic level where citizens contribute data or computing power without necessarily understanding the scientific question.
- Level 2: Distributed Intelligence: Citizens as basic interpreters, Volunteered thinking. Citizens interpret existing data by following specific instructions or using provided tools. They contribute to the scientific process but may not fully grasp the research context.
- Level 3: Participatory Science: Participation in problem definition and data collection. Citizens are more actively involved in the scientific process. They collaborate with scientists in defining research questions, data collection methods, and sometimes even data analysis.
- Level 4: Extreme Citizen Science: Collaborative science - problem definition, data collection and analysis. This is the highest level of citizen science involvement. Citizens are considered co-creators of scientific knowledge, collaborating with scientists throughout the entire research process, from defining the question to analysing data and publishing results.
He understands crowdsourcing as the classic data collection by lay people and thus the lowest-threshold way of involving volunteers in knowledge generation.
2 CROWDSOURCING PROJECTS OF THE ETH LIBRARY’S IMAGE ARCHIVE
The Image Archive of the ETH Library in Zurich with 3.6 million photographs and other picture documents from the period between 1860 and today is one of the largest historical image archives in Switzerland. The thematic collection focuses on image holdings directly related to the Swiss Federal Institute of Technology (ETH) Zurich, such as architecture and construction sciences, engineering sciences, natural sciences, computer science or earth and environmental sciences. Experimental photographs of the first ETH professor of photography, photographs of geologists and other ETH professors travelling around the world, macro shots of orchids and insects, screenshots of the first CAD experiments, to name but a few. Image material from organisational units of ETH Zurich, from private individuals or institutions with a direct connection to ETH Zurich are taken over, as are image holdings and archives from external bodies (private individuals, organisations, foundations, companies such as Swissair, the Glaciological Commission of the Swiss Society of Natural Sciences, the Swiss Foundation for Alpine Research, the Inventory of Swiss Peatlands). The Image Archive also houses the largest collection of oblique aerial photographs in Switzerland, totalling over 1.3 million images. In addition to the collection development, digitisation, mediation, and archiving are the classic tasks of the ETH Library’s Image Archive. The cost of digitisation is high. The images must first be inventoried and repackaged in a way that is suitable for archiving. After digitisation, they are indexed in the image database. The aim is not to digitise every single image. Depending on the collection, it may also make sense to select in advance, in which all motifs are recorded but not all individual images are digitised.
For indexing and mediation, the Image Archive has been operating the web-based image database “E-Pics Image Archive” (https://ba.e-pics.ethz.ch) since 2006; this is part of E-Pics, ETH Zurich’s platform for photographs and image documents (https://www.e-pics.ethz.ch/). Around 1,000,000 images are publicly accessible on E-Pics Image Archive. Most of these published images can be downloaded free of charge in various resolutions since the introduction of the Open Data Policy in March 2015. The Image Archive licenses those images whose rights of use are held in full by the ETH Library with Creative Commons BY-SA 4.0. These images can be used freely for scientific, private, non-commercial, and commercial purposes, provided the correct image credit is given, and must be passed on under the same conditions if they are modified.
In addition to the indexing of images, i.e., classical metadata generation, the ETH Library Image Archive has been relying on the less classical form of data generation, crowdsourcing, for about 15 years. For the successful implementation of such crowdsourcing projects, it is crucial to find and motivate volunteers.
For around 15 years, the Image Archive has been using crowdsourcing to support the indexing of its holdings. In doing so, the archive has pursued various approaches:
• Expert crowdsourcing: In this approach, an identifiable group of experts is recruited to collaborate on a specific collection. For example, the ETH-Library’s Image Archive was supported by a group of Swissair retirees in cataloguing the holdings of the former Swiss airline “Swissair” from 2009 to 2013.
• Open crowdsourcing: With this approach, anyone can contribute to the indexing of a collection. The ETH Library’s Image Archive opened its image database for general comment in 2015.
• Georeferencing: The ETH Library’s Image Archive has been using the collaborative georeferencing platform “sMapshot” to georeference its images since 2018.
2.1 Expert crowdsourcing
The Image Archive of the ETH Library in Zurich gained its first experience with web-based crowdsourcing between 2009 and 2013. When cataloguing the company archive (not the aerial photographs) of the former Swiss airline Swissair, it became apparent that the existing image information was often sparse, incomplete, or incorrect. A small group of interested Swissair retirees offered to systematically label the images.
Cooperation was sought with the well-organised group of former Swissair employees. Volunteers were recruited for the project through appeals in the “Swissair News” and “Oldies News” magazines and at the annual retirees’ general meeting. Interested persons had to contact the Image Archive by e-mail. The name and address of each interested person were recorded in an Excel file. Together with instructions, everyone received a generic password for web access to the digitised images in the image database. About 130 interested volunteers came forward, an average of 40 (93% men) worked on the image description, half a dozen of them regularly and intensively. Two retirees were internally crowned “indexing kings”. The volunteers included pilots, technicians, stewards, ground staff, station masters, sales staff, freight service and editors.
The cooperation with the Swissair retirees could be described as “controlled” or closed crowdsourcing or expert crowdsourcing. In this approach, it is not an unknown mass of volunteers that is motivated to cooperate through an open call, but an identifiable group of experts (cf. also Graf, 2016).
The project was a success and was able to significantly advance the image description of the Swissair holdings.
The following example image illustrates the added value of the volunteers’ work. There are several hundred images with the same generic title “Workshop”. With the additional information, the image can be specified and thus found more easily.
Image caption: Original information: “Workshop,” no date. Supplemented image information: Overhaul of a DC-3 engine in the Dübendorf engine workshop. Installation of the crankshaft with counterweight in the centre section of the crankcase, Pratt & Whitney R-1830 Twin Wasp, ca. 1937–1948 (DOI: http://doi.org/10.3932/ethz-a-000226464).
Expert crowdsourcing lends itself to archival collections that are monothematic, such as a district, a city, a company, a species of animal or plant, or an area of interest such as the Alps or scientific instruments. Volunteers can be approached through clearly defined territories (neighbourhood associations, city libraries and archives, local media, etc.) or through professional associations.
2.2 Open crowdsourcing
Since 2015, the Image Archive of the ETH Library has been open for general annotation. After the completion of the Swissair project, the image database was to be opened for general commenting, but this was only possible at the end of 2015, also due to technical hurdles. Any user can comment on any image via the comment function. The slogan “Do you know more?” was deposited in meaningful places on E-Pics Image Archive.
The innovation was initially communicated only on the homepage of E-Pics Image Archive and on the ETH-Library’s website. Within a month, 100 comments were received, which is a considerable amount compared to the previous average of one and a half mails in average per month.
Even before the Image Archive had developed a marketing concept, a coincidence led to the “Neue Zürcher Zeitung” (NZZ), one of Switzerland’s most important daily newspapers, publishing an article on crowdsourcing in January 2016 and publishing ten unidentified aerial photographs by Walter Mittelholzer from the Image Archive’s holdings (cf. Kälin, 2016). A journalist from the newspaper had become aware of it while researching the Image Archive. The report triggered a great response from readers as well as the media. That same evening, Swiss television SRF 1 reported on it in the prime-time edition of the news. After only one and a half days, the readers of the NZZ had already identified nine of the ten pictures, and a follow-up article appeared in the NZZ the following day. Other daily newspapers and radio stations also took up the topic.
During the media hype, 1,617 comments were received from 384 people within 2 weeks. Since then, 1,600 people (88% of them men) have sent at least one comment, improving 170,000 images (as of 31 M 2024). An average of 2,000 comments are received monthly. Here, too, we see the phenomenon that few people do a lot: The Top 10 is very active and most of the people in the Top 10 have also been in the Top 10 since January 2016. The Top 10 has made 83% of all comments, or 128,000 comments. The Top 30 is also very active and has posted 92% of all comments. Similar experiences, that many people are interested in the content but only a few actively participate, are reported by Wikipedia as well as the Library of Congress: of the many commenters on Flickr Commons, they were able to identify a core group of 20 people over time; these “history detectives” regularly supplemented the images with historically relevant information (Springer et al., 2008). This social-media phenomenon is also discussed as the 1–9–90 rule. This means 90 percent of users are silent readers of posts, nine percent comment or like the posts and one percent are the authors of the posts on social media.
What does the crowd improve? Volunteers add and correct information about the images, such as the time the images was taken, the location where it was taken, or the people depicted. In the case of missing titles (“Untitled”), an attempt is made to identify the image content. Localisations are also made more precise where possible, e.g., by indicating the direction of gaze. In addition, we also receive contextual information that goes beyond so-called Wikipedia knowledge. Even spelling and typing errors are reported. The Image Archive crowd is very conscientious and only sends substantial contributions by email. Contributions such as “What a beautiful image!” or similar, as often found on Flickr Commons, do not exist. Usually, source information or Google Maps coordinates are included. After a plausibility check, the permanent staff of the Image Archive enters the information into the metadata. If the information is not correct, the crowd usually corrects itself.
Open crowdsourcing has long since ceased to be a project and has been integrated into the normal work processes of indexing in the Image Archive. Incorporating the volunteer comments is first thing on the to-do list in the morning. Open crowdsourcing has led to a significant increase in the number of comments.
Open crowdsourcing encompasses all documents in an archive. Volunteers can therefore no longer be approached via clearly defined groups. The most effective way to approach volunteers is through (national) media. However, these cannot be “ordered” and often depend on chance and/or good contacts. Presentations at adult education centres or similar institutions are costly and usually have limited success.
2.3 Georeferencing with sMapshot
Since February 2018, the Image Archive has been using the collaborative platform “sMapshot” of the Laboratoire de SIG, Haute École d’Ingénierie et de Gestion du Canton de Vaud (HEIG-VD) for georeferencing oblique aerial images. The sMapshot platform was first introduced to the public with the stock of the Image Archive (https://smapshot.heig-vd.ch/owner/ethz). Since its launch, the Image Archive has published 25 so-called campaigns, each with a maximum of 9,000 images and a total of 187,000 images on sMapshot.
At the second crowdsourcing meeting of the Image Archive in early 2018, the volunteers were introduced to the new tool. Many who comment on images on the E-Pics Image Archive have also tried out the game-like georeferencing. As a result, most volunteers in the top 10 now work on both platforms. Specialisations have emerged in one direction or the other. Some have tried georeferencing but stayed with commenting, others have discovered georeferencing for themselves and leave commenting to the others. So much for the synergy effects within the crowd. Through sMapshot, the pool of volunteers has also grown, and new people have been approached. In the first year, when no other institutions were online, 158 people participated in the Image Archive campaigns. This year, there are still about 50 people who contribute regularly and usually over a longer period.
sMapshot is a collaborative platform for the georeferencing of image collections. It is open to all image archives and libraries. Currently, 13 institutions from Switzerland, Austria and Brazil are participating. The ETH Library has by far the largest collection with over 187,000 images, followed by the Swiss Federal Office of Topography swisstopo with 62,749 images and the Vorarlberger Landesbibliothek (Austria) with 14,885 images. The smallest collection comprises only 75 images.
The cooperation on sMapshot brings further synergy effects. For example, the smaller collections benefit from the volunteer pool of the ETH Library’s Image Archive. Volunteers can participate in various projects via a single point of access. Most of the time they don’t even notice which institution is behind it but choose access purely according to thematic interest.
Crowdsourcing is a valuable tool for archives and libraries. It can help increase the efficiency and effectiveness of image and document indexing, reduce costs, and encourage audience participation. In the future, crowdsourcing will continue to gain importance in archives and libraries.
3 OVERVIEW OF THE CROWDSOURCING PROJECTS COMMUNITY MANAGEMENT FOR SCIENTIFIC CROWDSOURCING PROJECTS
In crowdsourcing projects, volunteers work for free to collect, process or analyse data. To ensure successful collaboration, it is important to nurture, motivate and retain volunteers over the long term (cf. Table 1).
TABLE 1 | Overview of the crowdsourcing projects.
[image: Table 1]Community management is a task that is done continuously. In places, it also requires tact and, above all, appreciation. Volunteers do voluntary work and therefore have different expectations than paid staff. It is important to take this into account and not overburden volunteers. Volunteers make a valuable contribution. It is therefore important to show them this. This can be done through praise, recognition, and small gifts.
In the following, some important aspects of community management for crowdsourcing projects are presented.
3.1 Clear task descriptions and instructions
Volunteers need to know what is expected of them. Therefore, the tasks should be described clearly and understandably. You ensure volunteers know exactly what is expected of them, reducing confusion, and increasing the quality of their work. This can be done through short and clear instructions or tutorials.
Volunteers are open to suggestions for improvement, e.g., also for basic tips such as the formatting of comments. Volunteers usually take the suggestions for improvement well and directly on the one hand, but on the other hand they always provide new hints themselves on how the processes could be improved.
3.2 Short response time and transparent processes
Volunteers are often very dedicated and motivated. They work for free and invest their time and knowledge to enrich the archives and image libraries. It is therefore important that their work is valued and recognised. This can be done through the following measures:
• Establish a transparent process for processing volunteer contributions: Volunteers should be informed about the status of their contributions.
• Feedback on contributions: Volunteers should receive feedback on their contributions to improve their work.
• Recognition and appreciation: Volunteers should be appreciated for their work, e.g., through public recognition or awards.
Another important prerequisite for motivating volunteers is the quick implementation of their findings. They want to see that their contributions have a visible benefit. Therefore, it is important that the archives process the contributions quickly and transparently. This can be done through an automated process or through manual review.
If the volunteers’ contributions are not implemented or not implemented promptly, this can lead to demotivation. Volunteers do not feel valued, and their work seems pointless. This can eventually lead to (silent) withdrawal from the project.
Motivating volunteers is crucial to the success of crowdsourcing projects. It is therefore important to value the work of volunteers and to process their contributions quickly and transparently.
3.3 Communication is the key to success
Communication with volunteers is crucial. Volunteers should be informed about new projects, tasks, or developments. This can be done through emails, a community blog, or social media.
Expert crowdsourcing like the Swissair project relies on the expertise of volunteers. To ensure the quality of the work, it is important to communicate the background knowledge of the volunteers to the permanent staff. In the Swissair project, this led to unexpected weekly phone calls with retirees. However, the additional effort was justified, as the images could be keyworded much better this way.
Email communication is essential for crowdsourcing projects. Volunteers need to be informed promptly and directly about questions and concerns. In addition to direct communication, indirect communication is also important. Volunteers want to feel valued and know that they are cared for.
The Image Archive has learned quickly from the media hype in January 2016. Previously, comments from volunteers were not even answered automatically. A first general thank-you email a month later was a motivational boost for volunteers.
The ETH Library community blog (https://crowdsourcing.ethz.ch) is used for regular communication since May 2016. It informs about new images, campaigns, and other important information. On Monday, blogposts appear with images that can still be edited. On Friday, blogposts are published with exciting or unexpected insights from the volunteers.
3.4 Crowdsourcing ideas and help
Volunteers are a valuable resource for crowdsourcing projects. Their ideas and assistance can make an important contribution. Therefore, it is important to take their ideas seriously and use them in a targeted way.
One of the most important lessons from previous Image Archive crowdsourcing projects is that the ideas of the crowd should be taken seriously. Volunteers often have a better insight into the web frontends than the permanent staff. They can therefore indicate specific usability suggestions and improvements. Volunteers can also be asked to help directly. For example, they can be used as beta testers for new applications or as experts for certain skills. Volunteers are also often very creative and have new ideas that the permanent staff do not have. They can help strengthen the community and promote user engagement.
3.5 Bonding incentives for volunteers
Bonding incentives are measures that promote the motivation and satisfaction of volunteers. They help volunteers identify with the project and the institution and feel part of a community.
Bonding incentives can be both tangible and intangible. Examples are:
• Regular meetings: Creating opportunities for volunteers to connect and share experiences fosters a sense of community and belonging.
• Statistics and rankings: Publicly acknowledging volunteer contributions through metrics or friendly competition can increase engagement and a sense of accomplishment.
• Community blog: A dedicated space for and by volunteers to share stories, tips, and experiences can promote knowledge exchange and a feeling of being part of something bigger.
• Self-organisation: Giving volunteers some control over their tasks and schedules shows trust and can be motivating.
• Openness to new ideas: Involving volunteers in brainstorming sessions or project planning demonstrates their value and fosters a sense of ownership.
• Testimonial videos: Featuring volunteers in videos that showcase their work and the impact they have can be a source of pride and encourage others to join.
• Small material gifts: Gift certificates, branded merchandise (t-shirts, mugs), or small tokens of appreciation can be a nice way to show volunteers they are valued.
When choosing bonding incentives, the needs of the volunteers should be considered. It is important that the measures convey appreciation to the volunteers and give them the feeling of being part of a community.
Bonding incentives can play an important role in motivating and satisfying volunteers. They should be carefully selected and offered on a long-term basis.
3.6 Know your community!
To better understand the demographics, motivation and working practices of the crowd, an online survey was conducted in January 2017 (cf. Graf, 2016) with 700 respondents. The survey resulted in a response rate of 27.6%.
The crowd consists mainly of retired people with a university or technical college degree. The average age of the respondents is 61 years, 45% are 65 years old or older. Retired people often have time and experience to contribute to the projects (cf. Figures 1–3).
[image: Figure 1]FIGURE 1 | Highest level of education of volunteers in 2017
[image: Figure 2]FIGURE 2 | Professional status of volunteers in 2017.
[image: Figure 3]FIGURE 3 | Age of volunteers in 2017.
Respondents are motivated to participate in the crowdsourcing project for different reasons. The most important reasons are:
• Curiosity and interest in historical images.
• Fun with detective work.
• Knowledge sharing and transmission.
• Knowing the importance of good metadata.
• Support crowdsourcing as an idea.
• Chronicle work or other projects.
The survey showed that the crowd has a wide range of interests and skills. The respondents are not only interested in historical images, but also in specific topics such as architecture, technology, or culture. They have a broad knowledge and can use it to identify and describe the images.
The survey showed that the crowd sees the crowdsourcing project as a meaningful and intellectually challenging activity. Respondents are proud of their contributions and see themselves as part of a community working to preserve cultural heritage.
3.7 Reasons why the crowd likes to participate
Crowdsourcing projects offer volunteers the opportunity to contribute to something meaningful. This can be by working on a project that is personally important to you or that has a positive impact on the world.
There are different reasons why volunteers participate in crowdsourcing projects:
• Meaningful activity: Many people like to get involved in something they find meaningful. Crowdsourcing projects offer this opportunity, as they often help to generate knowledge or improve the world.
• Leisure activity: Crowdsourcing projects can also be a meaningful leisure activity. They can be fun and help people learn new skills.
• Low-threshold participation: Crowdsourcing projects are often low-threshold and can be carried out by anyone in their spare time. This can increase the identification with the project and the motivation of the volunteers.
The digitisation of images and other data has greatly advanced the spread of crowdsourcing projects. This means that people from all over the world can also participate and contribute to these projects.
4 CONCLUSION
Crowdsourcing is a form of knowledge generation and dissemination in which a clearly defined task is worked on voluntarily on online platforms or by means of social web components. In the field of cultural heritage institutions, such as archives and libraries, this form of cooperation with volunteers has gained a lot of importance in recent years.
The ETH Library Image Archive’s experience with crowdsourcing has been consistently positive. The crowdsourcing projects have led to a significant improvement in the metadata quality of the image holdings. In addition, the projects have helped to raise the profile of the Image Archive and reach new user groups.
Crowdsourcing offers archives and libraries several benefits, including:
• Increasing metadata quality: Crowdsourcing can help images to be better described and localised. This facilitates the use of images for research and teaching.
• Reducing costs and time: Crowdsourcing can reduce the costs and time needed to index images. This is especially the case when it comes to large collections that can no longer be processed alone with the existing resources and intellectual capacities.
• Increasing reach and awareness: Crowdsourcing can help increase the reach and awareness of an archive or library. This is especially the case when crowdsourcing activities are communicated via social media and other channels.
However, there are also some challenges to consider when implementing crowdsourcing projects in archives and libraries, including:
• Quality assurance: The quality of metadata created by volunteers must be ensured. This can be done by providing training and guidance to volunteers as well as moderating the contributions.
• Motivation: Volunteers need to be motivated to participate in crowdsourcing projects. This can be done by providing recognition and feedback and by creating a collaborative environment.
Crowdsourcing is a promising tool for archives and libraries. However, when implementing crowdsourcing projects, it is important to consider the challenges and take appropriate measures.
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