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2 – Customer Expectations
Customers want to contribute to more 
sustainable healthcare by opting for more 
sustainable products and solutions.
Increasingly, customers request product 
sustainability performance 
transparency.

Need for 
Sustainability 
The Market 
Landscape is 
Changing

1 – Regulatory Obligations
Governments are raising the bar for 
climate, circularity and zero pollution by 
setting ambitious targets, increasing 
investments and deploying stricter 
corporate sustainability disclosure 
requirements.

3 – Stakeholder 
Expectations 
Employees expect action now! 
Investing in sustainability is 
key to attract future talent and 
meet the expectations of 
investors.

“NHS becomes world’s first health 

system to commit to net-zero”

“SEC Movement on ESG Disclosures: 

SEC and Investors Enhance Focus on 

Climate Change and Other ESG 

Disclosures”
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External Momentum is Building for Sustainability in HTAs

3-year pilot by the Zorginstituut  (ZIN), the 
Dutch HTA agency, to investigate how to 
operationally include environmental 
sustainability & personnel impact in HTA 
decisions.
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Netherlands

France

UK

Haute Autorité de Santé (HAS), the 
French HTA agency, under their “Project 
Stratégique ” will begin considering how 
the environmental impact of health 
technologies can be incorporated into 
medico -economic assessments used by 
their Economic and Public Health 
Evaluation Committee (CEESP).

“HTA agencies must invest in developing or 
hiring relevant expertise to carry out 
environmental assessments and incorporate 
environmental data in health economic 
methodologies.”  NIHR is exploring 
integrating PCFs into HTAs.  Additionally, 
NIHR is also integrating PCFs into their 
decommissioning framework.

https://www.volkskrant.nl/wetenschap/nieuwe-behandeling-alleen-nog-vergoeden-als-die-klimaat-en-zorgpersoneel-spaart~bd8de102/?&akamaistopdeeplink=true


WHY and WHERE Sustainability impacts Clinical 
Trial Designs and Deployment  



Identifying Climate Hotspots in GD Operations
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Life cycle assessments were performed on a cross -section 
of J&JIM studies spanning multiple therapeutic areas and 
all four phases of development  1,2.  Six  activities were  
observed in combination to drive , on average,  roughly  90% 
of the greenhouse gas emissions in our trials:

• Investigational Product: 50%

• Patient Travel: 1 0 %

• On-site Monitoring Visits: 1 0%

• Central Labs 10%
• Frozen sample shipments to central labs: 5%

• Sponsor staff commuting: 6%

• Site Operations 5%

1. LaRoche J, Alvarenga R, Collins M, Costelloe  T, De Soete  W, Faludi J, Rens K, “Climate Footprint of Industry -Sponsored Clinical 
Research: An Analysis of a Phase -1 Randomized Clinical Study and Discussion of Opportunities to Reduce Its Impact”, BMJ Open 
2024;14:e077129. doi:10.1136/bmjopen-2023 -077129. 

2. LaRoche J, Lanier J, Alvarenga R, Collins M, Costelloe  T, Chau A, Weatherly H, De Soete  W, Rens K, Faludi J, “Climate footprint of 
industry-sponsored in -human clinical trials: life cycle assessments of clinical trials spanning multiple phases and disease area s”, 
BMJ Open 2025;15:e085364. doi: 10.1136/bmjopen-2024 -085364



Application architecture 



Application Design and architecture

The J&J Sustainable Trial Design 
Application module consists of four key 
components:

▪ Data Aggregation Layer

▪ Emissions Calculation Consortium

▪ Internal decoder and mapping activity

▪ Visualization and scenario testing 



Data Flow diagram
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Authentication 
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Application User interface



Authentication and security

Login page authentication

Access is restricted to only those users that are authorized 
within our domino project to access the API

Encoding and decoding of sensitive info before/after calling 
of API

All endpoints that access sensitive data enforce authentication , 
authorization and anonymization by hash encoding as 
follows:



Secure Login Page 
URL/Link to Internal Sustainability Calculator 



Landing/Home Page
Purpose: Ability to create a new scenario or review previous results 

Click to create a 
new evaluation

Study 1
Study 2
Study 3
Study 4
Study 5
Study 6
Study 7
Study 8



Creating a new scenario 
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Identifying and updating a particular version 

Step 1: Generate Score
Step 2: Refresh Scenario

Step 3: Name Scenario Version
Step 4: Save Scenario
Step 5: Load Scenario  

Study 1



Multi scenario design versions
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Typically start with the Baseline Study, which has loaded historical data

Click on the version. Typically we will start with “Baseline 
Study” which has loaded historical data



Graphics of Emissions 
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By Hot Spot and Total 

Graphical representation of Emissions by Hot Spot



Graphics of Emissions 
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Pie Graphs by Country and Targeted area

Graphical representation of 
Emissions by Country

Hot Spot and Other 
Sustainability areas 



ML based parametrized pre -filling  for base design



AI-Powered Design Pattern Recognition and Pre-Fill 
Engine

▪ -A novel feature of the platform is its XG Boost-based pre-fill 
engine. 

▪ -This AI model is trained on historical clinical trial data, including 
design parameters and emissions outcomes. 

▪ -When initiating a new trial, users are presented with intelligent 
defaults based on prior trials with similar characteristics.

➢



Folder: Monitor Visits 
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Visits by country, on Site & virtual attendees



XGBOOST modelling



Sequential Model
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Numerical features

• No of subjects

• No of pages

• No of sites

• No of subject visits

Median based model 
to impute missing 
features

Historical
data

Categorical
• TA

• Country

• Phase

XG -Boost model to 
predict no. Of 
attendees

Leveraging no. Of 
attendees to 
predict days onsite 
and remote

Prefilling of 
input JSON 
using predicted 
values

Collection and 
extraction of features 
from different data 
sources



Sequential Model Performance

XGB modelling with grid search CV



Multi-Target Model features
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Numerical 
features

Categorical 
features

Target

therapeutic_area  
country_name
 top_phase

no_of_subjects
 pages no_of_sites  
num_of_subj_visits

no_of_attendees
days_onsite
days_remote



Collection and 
extraction of features 

from different data 
sources

Median based model to 
impute missing 

features

Multi-target Model
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Historical
data

Designing of 
model having 3 
target variables

Training XGB 
model with grid 

search CV  

Pre -filling of input 
JSON

Post processing 
of model 

prediction 



Multi-target model
performance

XGB modelling with grid search CV
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