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A leader in sustainable, closed-loop manufacturing of recycled paper, family-

owned Steinbeis Papier GmbH has been a first mover within its sector: both in 

converting away from energy-intensive manufacturing, and in embracing 

automation. Intent upon consolidating its digital transition and wanting to raise its 

game by unlocking additional efficiencies, Steinbeis Papier adopted a novel data 

analysis platform.

In doing so, the company was able to radically reshape how it monitors business-

critical insights, identifies and responds to anomalies, and defines KPIs. To 

achieve in-the-moment analysis of production output and smarter, automated 

reporting, Steinbeis Papier successfully partnered with avato consulting AG and 

leveraged powerful graph technologies that enable easy calculation of complex 

KPIs.

Steinbeis Papier: Re-inventing Multi-

Model Data Representation

Picture Credit | Steinbeis Papier, Glückstadt, Germany. Used with permission.



Enhanced Monitoring, Reporting & Troubleshooting with Graph 

Processing Capabilities of SAP HANA®

Before: Challenges and Opportunities

• Monitoring and reporting of production output had been conducted using replicated and pre-aggregated 

data, meaning no dynamic or interactive analyses of raw data were possible

• In instances of known deviations, the process for fault identification had been tedious, time-consuming, 

and people-intensive due to a lack of transparency over data pipelines

• Weekly and monthly reporting was not automated so considerable manpower hours were expended cross-

checking disparate data sources and maintaining Excel sheets

Why SAP and avato consulting AG

• Comprehensive capabilities of the SAP® Business Technology Platform, integrating solutions for database 

management, intelligent analytics, application development, and automated reporting

• The graph processing and analytics capability of SAP HANA® to model material flow across all production 

sites and present data in an appealing, accessible, and easily digestible manner

• Multi-model capability, semantic integration, and the extreme compression abilities of SAP HANA

• Partner avato’s distinguished track record in ROI optimization using SAP solutions

After: Value-Driven Results

• A single source of reporting insight in the form of an interactive, easily readable graph representation that 

deftly consolidates both operational and transactional data

• Complex KPI calculation harnessing live data across continuous and discrete production processes

• An inherently flexible KPI system for production control that can readily be scaled up and extended

• Automated push reports minimizing manual processes by flagging up any deviations

• Advanced AI-enabled processing of queried data enabling detection of trends in KPI time series

“Graphs are one of the most underestimated 

business enablers of expert technology and the 

strong multi-model data management and visualization 

capability of SAP Business Technology Platform has 

been absolutely invaluable in allowing us to fine-tune 

our business processes.”

Ulrich Middelberg, Head of IT at Steinbeis Papier GmbH
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The Quest for Intelligent Reporting

Always a pioneer

A leader in sustainable, closed-loop manufacturing 

of recycled paper, family-owned Steinbeis Papier 

has supplied quality magazine, office, and digital 

printer paper for over 40 years.

The company is notable for having been a first 

mover in converting its production away from 

energy-intensive manufacturing, and towards a 

value chain based on the circular economy.

Deploying 100% recovered paper, 83% less water, 

72% less energy, and 62% less carbon, Steinbeis 

Papier already stands apart from its larger, less 

eco-friendly peers that still source from wood pulp. 

Now it also seeks to lead the way in embracing 

automation.

Digital transformation

Steinbeis Papier has therefore duly set about 

optimizing its operations by tapping massive 

volumes of data created from over 25,000 factory 

sensors. The firm set in motion its Industry 4.0 

(I4.0) initiative, leveraging solutions that are part of 

SAP® Business Technology Platform (SAP BTP) 

which included SAP HANA® with analytics 

capabilities supported by the SAP Analytics Cloud 

solution.

The next frontier: agile oversight

With the initiative proving an overwhelming success 

for production, Steinbeis Papier has been keen to 

apply I4.0 to other processes: namely the 

monitoring and reporting of critical business 

data. Previously, oversight of production output had 

been conducted using replicated and pre-

aggregated data meaning no dynamic analyses 

were possible from raw data.

When staff noticed deviations, the process for fault 

identification tended to be tedious, time-consuming, 

and personnel-intensive owing to a lack of overall 

transparency. Staff found themselves expending 

considerable manpower hours maintaining Excel 

sheets for their monthly reporting.

Steinbeis Papier therefore needed an affordable, 

readily adoptable solution that could minimize 

manual processes and monitor KPIs in real time 

using integrated, context-specific data. 3 |9
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Harnessing a Unified Graph Model to Promptly 

Identify & Resolve Production Issues

Intent upon reinforcing and consolidating its status 

as an intelligent enterprise, Steinbeis Papier sought 

to overhaul how it monitored and reported critical 

business data such as production output. A solution 

was required that could ensure precise 

identification and swift course correction of any 

anomalies.

The power of the graph engine

Steinbeis Papier partnered with avato consulting 

AG to leverage the superior compression rates, 

semantic integration, and multi-model qualities of 

the in-memory database SAP HANA®.

They then combined that with the graph processing 

and analytics capabilities of SAP HANA to model 

material flow across parts of the production site 

while presenting the data in an appealing, 

accessible, and effortlessly digestible manner.

Embracing abstraction

Acting essentially as an abstraction layer, the 

graph representation of material flows (from raw 

material input to the final goods delivered to 

customers) drew upon information from disparate 

data sources and harmonized it into a single 

integrated and unified vision. This allows for simple 

calculation of network characteristics and sets the 

scene for a far more robust and standardized KPI 

definition.

Nowadays, Steinbeis Papier can perform 

advanced analytics and display results to evaluate 

KPIs and anomalies in real time, helping it 

intervene to address possible production and 

business process issues. Moreover, end users are 

proactively guided towards any irregular data 

through automatic notifications and can perform all 

their queries against the graph instead of having to 

cross-check multiple data tables.

~5.5 

million

vertices
Transactional Objects 

(such as production batches 

or simplified process order 

steps)

~8.2 

million

edges
Material Flow

(such as gross production)
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Co-Innovating with avato to Jump-Start Digital 

Transformation

Supercharging production oversight

With a reputation for delivering rapid value 

realization and ROI optimization, avato consulting 

AG supported Steinbeis Papier through each and 

every phase of the project.

Co-innovating with SAP and Steinbeis Papier, the 

consulting firm orchestrated use-case 

identification, data & system engineering and 

implementation, as well as data-driven 

applications enabled by machine learning and 

AI.

Reconsidering anomaly detection

Avato promptly identified the need for a superior 

approach to oversight and anomaly detection. It 

proposed a system that would consolidate vast 

amounts of sensor data (including derived 

metadata), MES, and ERP data, on a single 

platform. The astute deployment of multiple 

machine learning algorithms would meanwhile

provide automatic and ever more precise 

differentiation between normal and abnormal 

events, along with the detection of adverse 

trends in KPI time series including time-based 

KPIs. Anomaly events could then be smartly 

aggregated into a manageable and easy-to-

use application.

Pioneering graph functionality

The consulting firm counseled transitioning 

over to a graph analytics functionality in which 

vertices and edges were deployed to 

represent material flow and seamlessly 

monitor KPIs in real time. 

This novel technical approach was selected 

for its robust and flexible KPI definition and for 

the surprising ease with which the complex 

interrelations between the structure of the 

machinery and the processes could be 

mapped. In addition, it can be analyzed for 

dependencies and relationships. 
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Alert and Emboldened to Act

360º KPI transparency
Employees today access a unified single source of 

data truth in the form of a unified graph engine that 

represents material flows and enables the calculation 

of sophisticated performance indicators based on raw 

live data across systems for production processes.

Utterly simple
KPI definition which used to require lengthy 

statements comprising twenty to thirty lines of code 

has now been radically simplified to single-line 

statements against the graph. Meanwhile, insights 

that with traditional technologies lay out of reach 

have, for the first time, become available.

Advanced processing of queried data within the new 

framework can now detect unusual tendencies in the 

timeseries of KPIs. Incremental increases in the 

rejection rate that most likely would never have 

showed up in monthly reporting but comprise an 

emerging trend can, all of a sudden, be traced and 

mitigated.

Cascade visibility
Likewise, deeper visibility into complex 

interrelationships between disparate parts of the 

production process ensure that the cascade effects 

of problems across different operations are now 

brought to light and can be both anticipated and 

intercepted.

Automated reporting
Steinbeis Papier’s entire reporting functionality has 

been revolutionized through the introduction of 

automated push reports that minimize manual 

processes by flagging up any deviations and 

guiding end users to specific issues requiring 

investigation.

This provides Steinbeis Papier’s quality control 

personnel with a single point of access enabling 

them to focus on the areas where they can deliver 

most value. Meanwhile, self-service reporting has all 

but eliminated tedious manual report preparation.

“Truly impressive. Data validity checks that tested the trustworthiness of the data in 

our new graphic engine uncovered errors in our legacy reporting and KPI 

monitoring system that we were not even aware of.”

Jonas Plate, production controlling at Steinbeis Papier GmbH

Cascade 

Visibility

Enhanced

Detection

Automation

6 |9

Executive overview Objectives Solution Partner role Results Future plans



Embedded Dynamism

Scale-up made simple

Following excellent feedback from end users, 

middle and senior management, Steinbeis Papier

seeks to extend the use cases of the graph 

processing and analytics capabilities of SAP 

HANA® to cover additional production facilities and 

new types of KPIs.

The inherent inbuilt flexibility of a solution in which 

there is no need to predefine the model renders this 

a smooth and seamless task. New process areas 

and data sources can be added with ease.

In the near horizon, plans are also afoot to evaluate 

applying the methodologies to planning capabilities. 

This entails branching out beyond mere reporting to 

the simultaneous calculation of realistic target 

values for the production program and mix.

Multiple use cases ahead

Over the longer term, the expectation is very much 

to continue innovating across the full length and 

breadth of the value chain. Potentially this would 

mean applying the capabilities of SAP HANA both 

to the areas of sales controlling and classic financial 

controlling.

Endless opportunities

The organization will meanwhile be exploring how 

to further leverage its database and analytics 

capabilities within the wider Steinbeis family at its 

power plants, wastewater treatment plant, and other 

recycling plants.
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“Steinbeis Papier is set to become an agile organization with smarter decision-

making powers: a firm able to swiftly course correct and keep optimizing its 

business processes.”

Ulrich Feuersinger, CEO at Steinbeis Papier GmbH



SAP® Business Technology Platform Architecture at Steinbeis Papier

Steinbeis Papier leveraged SAP® BTP to gain the 

reaction speeds and efficiency necessary to adapt 

fast and continue to grow by integrating production 

data from 25,000 sensors in its factory and from its 

commercial systems into a single database and by 

intelligent data processing and analysis using

SAP HANA®. SAP Analytics Cloud renders data into 

actionable insights, while the multi-model and graph 

processing capabilities provided by SAP HANA 

spatial and graph option facilitate smooth and timely 

reporting by providing unified representation and a 

single interface for queries.

Read moreFigure: SAP Business Technology Platform Architecture at Steinbeis Papier 
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