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Company Information

Headquarters

Industry

Web site

Glückstadt, Germany

Mill products

www.stp.de

Paper remains a crucial medium for communications in government and business – and in our personal lives. 

Millions of people across the globe still want their morning news and evening novels in hard copy, even given 

online choices. Increasingly, they also understand the need to slash material waste and protect our environment 

while continuing to consume paper.

Family-owned Steinbeis Papier GmbH has supplied quality magazine, office, and digital printer paper for over 

40 years, and our sole raw material is locally sourced recycled paper. Our proprietary, environmentally friendly 

process produces high-quality paper in a whiteness range from ISO 70 to ISO 100 without substances that 

pollute the environment or damage human health. At our factory near Hamburg, recovered paper yields more 

than 300,000 metric tons of reusable paper through a process certified for energy efficiency by leading 

environmental and consumer protection agencies. 

Facing tighter competition from larger companies who still source from wood pulp, we looked to SAP and 

avato consulting ag to improve our operational and IT efficiency through digital transformation. While the 

focus was on production and plant maintenance at first, the project now encompasses the full value chain.

https://www.stp.de/en/
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Challenge

Solution

Outcome

Our aim was to turn factory 

sensor information into 

insight in seconds – to 

transform data into 

knowledge and use that 

knowledge to reap strategic 

and operational benefits. 

SAP HANA forms the 

backbone of the solution 

that lets us do that. Based 

on our typical queries, 

avato designed applications 

to capture the relevant data 

from SAP HANA and render 

it through SAP Analytics 

Cloud into actionable 

information.

Dr. Michael Hunold, 

Head of New Processes, 

Steinbeis Papier GmbH

Steinbeis Papier GmbH

Binary and analog data streams now flow every second between sensors and the database in SAP HANA, and 

the avato Smart Data Framework uses advanced analytics, Artificial Intelligence (AI), and the SAP Analytics 

Cloud solution to analyze the data in real time for automated production monitoring, value chain optimization, 

and insight for innovation.

We have laid the foundation for our digital transformation by building the infrastructure and skills to support 

the shift, establishing new models for cooperation across the extended enterprise, streamlining procurement 

processes and supply chain functions, and increasing efficiencies in production and plant maintenance.

50x

To gain the speed and efficiency necessary for survival, we needed to integrate data from 25,000 sensors in the 

factory and our commercial systems into one database, performing advanced analytics and displaying results to 

evaluate KPIs and anomalies in real time and intervene to address production and business process issues. 

Metrics transmitted 

per second50,000
Sensors feeding 

into SAP HANA25,000

SAP HANA® Helps Power the Circular Economy in Paper Recycling

Data compression 

rate with SAP HANA 

feeding the analytics
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Participating Partner Information 

“We at avato share with SAP the mission to bring success to our clients through rapid 

value realization and ROI optimization. We have made SAP HANA the nucleus of our 

Smart Data Framework because of its high performance, extreme compression rate, 

and support of all relevant data models including tabular, graphs, and spatial within a 

single application. And combining SAP HANA with an agile development methodology 

and SAP Analytics Cloud in deep co-innovation with both SAP and Steinbeis, we were 

able to deliver the required near-real-time analytics in interactive graphic form, within 

budget and ahead of schedule.”

Wolfgang Ries, Member of the Board, avato consulting ag

avato consulting ag

Supported Steinbeis from use case identification, through data and system 

engineering and implementation, to data-driven applications enabled by machine 

learning and AI 
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Business Challenges and Objectives

Steinbeis was one of the first paper recycling operations in the world, using only recovered paper in its 

production processes. This was a powerful differentiator in the marketplace when we began operations in 

1976, but in the 21st century, sustainability has become a top priority in every industry. Challenging our drive 

toward a “circular economy” are competitors like those in nearby Scandinavian countries that still source from 

managed forests. To pursue our vision for protecting the environment, we have to squeeze increased value 

from our operations. We must automate production as much as possible and be able to intervene in real time 

to correct anomalies. We need tools for monitoring KPIs on the fly to draw insight for potential improvements. 

And we must safeguard our culture as a family-owned firm by digitalizing knowledge for easy transfer and 

employing artificial intelligence to offload repetitive tasks so that staff members can become co-innovators.

Industry 4.0 at Steinbeis Papier set out to address those challenges with the help of a business technology 

platform built on SAP HANA and an analytics system supported by the SAP Analytics Cloud solution. The 

database must quickly aggregate and compress the huge volumes of data streaming in from sensors on 

machines across the factory floor. The analytics system must deliver the raw material for insight consistently 

across department boundaries and present it in the SAP Fiori user experience for easy consumption. Partner 

firm avato must keep the implementation agile and tightly bound to specified use cases using its Smart Data 

Framework. Production, plant management, and procurement were first up for transformation, followed by 

materials management, controlling, and supply chain management.
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Project or Use Case Details

1) Production anomaly detection, generating several actionable alerts daily and achieving 

operational and financial targets since go-live, saving several thousands of euros for each hour 

of additional production time and multiple hours of downtime for each avoided break in service

2) Anomaly detection during production relaunch, achieving near-real-time monitoring of thousands 

of production parameters under complex conditions to expedite production relaunch

3) Consumption KPI monitoring, reducing raw material consumption and paving the way for 

savings of tens of thousands of euros

4) Automated quality monitoring and alerting, empowering operators with real-time data and 

cutting reaction times from days to hours

5) Self-service reporting, eliminating tedious manual report preparation and gaining a onetime 

savings of €70,000 by retiring rather than replacing an aging third-party reporting application

6) Energy monitoring application, providing source data validation and machine-learning-enabled 

consumption analytics for significant savings in reducing a multimillion-euro energy spend and 

helping to ensure timely recertification to ISO 50 001:2018 

7) Digitalization of procurement processes, using AI-enabled digital assistants to help ensure high 

data quality, a powerful spend analysis application, and an integrated request-for-quote process
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Business or Social IT Human Empowerment

Benefits and Outcomes

Besides direct project results, we 

now have the data and tools to 

innovate much more quickly at a 

much lower cost and make factual 

assessments of new opportunities.

We gain scalability and flexible 

deployment options to expand our 

cost savings to other arenas.

Cofunding with partner avato lets 

both companies share the risks 

and rewards of our digital 

transformation. 

Partner avato gains domain 

expertise and real data to 

leverage in other engagements.

The project was expressly 

designed to empower personnel 

instead of replacing them. 

Real-time dashboards in the 

production line, digital assistants 

for production monitoring and 

alerting, self-service modern 

business intelligence, and AI-

enabled ERP assistants give 

personnel visibility into status and 

help them take appropriate action.

Quicker insights, demonstrated 

reliability, and reproducible results 

boost acceptance of the new 

system in the culture.

Converging the information 

technology and operations 

technology environments on one 

common analytics platform 

provides a single source of truth 

across the enterprise.

Adopting the latest technologies 

and data science expertise from 

partner avato modernizes the 

internal skill base.

No-touch onboarding of sensors 

and automated, contextual data 

integration shrink the load on 

human resources.

Smart integration solutions 

empower even our legacy SAP 

systems with new intelligent 

enterprise capabilities.
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Architecture

SAP HANA and SAP Analytics Cloud 

Key Innovation Drivers 

InternetProduction 
control systems

Quality control 
systems

Data
sources

Data
integration

Analytics 
data store

in SAP HANA

Front end

SAP software and
manufacturing 
execution system

Databases

Production experts Subject-matter experts

Process analysis Dashboards 
and reports System integration

Semantic layer Metadata, core functions. and access control

Smart data integration 

Streaming 
Smart data 

integration for SAP 
Additional 
connectors

Analytics 
services

Machine learning KPIs Report generator

Management

Custom 
applications 

Anomalies 
and alarms

Sensor data   Transactions   Master data   Events   KPIs, formulas, and models

JavaScript SAP Fiori

Spatial 

analytics

Graph 

analytics

Search and 

text analysis

Multicore and 

parallel processing

Multitier 

storage

Open-source 

APIs

Columnar 

store

Data 

modeling

Advanced 

compression

Data 

virtualization

Machine 

learning

Predictive 

analytics

SAP Analytics 

Cloud

SAP
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SAP® technologies used:

Date Number of users

Deployment status

Deployment

If you have used one or more of the services or support offerings from SAP Services and Support during the implementation or 

deployment phase, please indicate which one(s) below with an

SAP MaxAttention™

SAP Value Assurance

SAP ActiveAttention™

SAP Model Company

SAP Advanced Deployment 

Others:

X   

SAP Innovation Services SAP Innovative Business Solutions

Multiple go-lives 2018–2020 50 

Live

Consulting services for product and 

technology presales, architecture 

review, and issue resolution

SAP product

Deployment 

status Contribution to project

1 SAP HANA Live

The innovative data model offers ultrahigh performance and extreme compression by using superwide tables and 

enabling data virtualization and smart data management to make four years of production and ERP data available 

for instant analysis in one 256 GB instance of the database. It includes alerts, reliable data, and real-time analytics 

for improved equipment efficiency, and it helps lower material and energy consumption to sharpen competitive edge.

2
SAP Analytics 

Cloud
Live

Tight integration with our SAP HANA database containing roughly 100 billion sensor readings, as well as 

automatically contextualized and virtualized manufacturing execution and ERP data, allows for the instant self-

service analysis key to superior decision-making. Leveraging containerized machine learning services and cloud-

based DevOps and MLOps, we can use an agile approach to quickly and affordably implement innovative new 

solutions for spend analysis, advanced production controlling and energy monitoring, and spare part optimization.

X
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The following advanced technologies were part of the project.

Advanced Technologies (1 of 2)

Technology or use case Product used Contribution to project and how product used integrates with SAP products

1 Machine learning or artificial 

intelligence
Robotic process automation, conversational AI, 

AI-based knowledge graph

SAP HANA and 

SAP Analytics Cloud

Tailored algorithms enable anomaly detection in production, quality, and multiple 

cross-domain KPI data. Semantic AI, including natural-language processing and 

deep learning, drives digital assistant functions. SAP and third-party machine 

learning algorithms help us determine machine state and create sensor metadata. 

2 Intelligent data management
Multi-cloud, data virtualization and governance, smart 

data tiering, persistent memory, data privacy

SAP HANA We use SAP HANA and its microservices to the fullest extent, including the 

implementation of ultrawide tables and extreme compression handling of thousands 

of columns. We also use data virtualization and smart data-tiering functionality, as 

well as graph tools for SAP HANA.

3 Advanced and augmented 

analytics
• Real-time and streaming analytics, spatial analytics

• Natural-language query and generation

• AutoML to identify trends, patterns, outliers

• Predictive analytics (time-series analysis and 

forecasting, regression, classification)

SAP HANA and

SAP Analytics Cloud 

In addition to the technologies and tools listed in the machine learning row above, 

we use AutoML technologies and deep learning for classification, clustering, and 

regression. We also use advanced time-series analysis, statistical learning methods, 

and regression and forecasting algorithms of various classes.

4 Data and analytics solutions in 

the cloud
• Unified data and analytics cloud platforms by SAP

• Modern and self-service data to analytics

SAP Analytics Cloud The product is widely used for various self-service business intelligence, including 

anomaly analysis, spend analysis, production controlling, spare part stock 

optimization, and transport optimization. The solution architecture includes Docker 

and Kubernetes and takes advantage of standard cloud code management tools.
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The following advanced technologies were part of the project.

Advanced Technologies (2 of 2)

Technology or use case Product used* Contribution to project and how product used integrates with SAP products

5 Advanced cloud integration
• API economy (monetization and API marketplaces)

• AI-based or crowdsourced integration

• High throughput, low-latency digital integration hub

SAP Fiori user 

experience

We have integrated APIs from Creactives Procurement AI Solutions into smart 

assistants that combine information from ERP with the new Steinbeis Industry 4.0 

platform. SAP Fiori apps support decision-making for business users and feed results 

directly back into ERP transactions. 

6 Industry cloud platform

7 Blockchain

8 Internet of Things SAP HANA and 

SAP Analytics Cloud

IoT functions feed 50,000 metrics per second from 25,000 sensors across our 

factory to the SAP HANA database to be analyzed through SAP Analytics Cloud and 

customized avato applications.

9 3D printing

*If this is not an SAP product, explain how it integrates with SAP products.
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Additional Information

Although digitalization is commonly considered a threat for the paper industry, we see it as a lever to help us 

execute our strategy of further increasing sustainability and sharpening competitive edge. The digitalization 

journey at Steinbeis Papier is by no means finished with this Industry 4.0 project. On the road map for 2021 

are new and extended use cases for the production and maintenance area, procurement, finance and 

controlling, and transport optimization. We are also exploring how to leverage our platform and the 

experience we’ve gained within the wider Steinbeis family, for example, in our power plants, wastewater 

treatment plant, and other recycling plants. 

This SAP News article includes an informative YouTube video and summarizes Industry 4.0 at Steinbeis 

Papier: https://news.sap.com/2020/09/papermaker-steinbeis-digital-circular-economy-sap-hana.

In addition, a very interesting podcast with Veronika Warmers of Steinbeis Marketing and Ulrich Middelberg, 

CIO of Steinbeis, is available here (in German).

The next slides present use case examples in detail, with a screenshot of each application and a list of key 

features. The closing slide summarizes the conceptual architecture of “Paper 4.0” at Steinbeis Papier.

https://news.sap.com/2020/09/papermaker-steinbeis-digital-circular-economy-sap-hana
https://news.sap.com/germany/2021/01/16-mit-echtzeitdaten-zu-noch-mehr-nachhaltigkeit-bei-steinbeis-papier/
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Additional Information

This new launchpad serves as a central entry point to the new applications and illustrates the 

thoroughness of our digitalization with Industry 4.0.
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Additional Information

Detailed view of the trend anomaly monitor
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Additional Information

Key features of the event anomaly monitor pictured on the previous slide:

▪ Integrated management cockpit for anomaly events and alerts

▪ Automatically condensed, manageable number of prioritized alerts

▪ Presentation of all relevant information on a single screen

▪ Functionality for feedback and collaboration 

▪ Historical data on anomalies

▪ Links to rules and control parameter settings

▪ Comfortable integration with advanced analytics tools and dashboards

▪ Use of multiple tailored anomaly algorithms 

▪ Management of sensor data, machine control settings, and various KPIs
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Additional Information

Energy monitor (SAP Analytics Cloud)
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Additional Information

Key features of the energy monitor pictured on the previous slide:

▪ Analysis, monitoring, and optimization of energy consumption across plants

▪ Automated validation of raw data, including outliers, breaks, and unusual patterns

▪ Automated calculation of consumption, including comparison of actual with planned

▪ Flexible, interactive, real-time dashboarding using SAP Analytics Cloud

▪ Important tool for achieving recertification as an ISO 50 001:2018 energy management system
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Additional Information

Spend analysis (SAP Analytics Cloud)
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Additional Information

Key features of the spend analysis application pictured on the previous slide:

▪ Flexible, interactive, real-time dashboarding solution to analyze spend

▪ Comfortable and powerful filtering and navigation capabilities for fast insights to drive concrete 

procurement decisions 

▪ High data quality at the source due to revised material group taxonomy and AI-enabled digital 

assistants that help categorize spend to the correct material group 

▪ Coverage for top-level summaries to low-level details from all relevant perspectives  

▪ Direct and efficient integration from spend analysis to the request-for-quote process to support 

direct tendering for selected materials and suppliers

▪ High level of user and power-user self-service while ensuring proper data governance through 

calculation views

▪ Superior cost-efficiency
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Additional Information

This drawing is a conceptual view of our strategy at Steinbeis Papier.

Integrated, closed-loop production with 

100% protection of resources

1 Collection, sorting, and recycling 

of recovered paper

2 Integrated water circulation using 

only surface water

3 Generation and consumption 

of energy

4 Waste recycling


