
PRODUCT-SERVICE SYSTEMS FOR EV BATTERIES: LEARNINGS FROM NIO
To what extent can product-service systems for EV batteries contribute to sustainable growth for automotive companies producing electric vehicles?

Electric vehicles create significant external costs through their lifetime, particularly related to the

sourcing, manufacturing and disposal of batteries and the electricity generation used for charging

during the BEV lifetimes [1]. Car industry disruptors as well as incumbents still make use of

conventional product-oriented business models with regards to battery use. In these types of

business models, firms are not incentivized to tackle environmental and social lifecycle costs of

batteries, as increased battery longevity does not directly benefit the firm. This results in suboptimal

design quality for making sustainability impacts and incentivizes firms to produce as many products

as possible to increase turnover, profits and market share [2];[3]. Competitive advantages of

product-oriented business models are also threatened due to commoditization [4].

The problem Product-service systems for sustainability

Sustainability benefits
- Customized fulfilment customer needs [5] 

- Control over sustainable energy use [1] 

- Allows for constant battery tech innovation

- Incentivizes design for longevity [2]

- Increases battery usage rates [4]

- Improved disposal of batteries [1]

- More sustainable customer behaviour [8]

Sustainability risks
- Requires standardization of battery tech [9]

- Requires significant investments in 

swapping station infrastructure [9]

- Low user experience in early stage [9]

- Risk premium and uncertainty when 

promising ‘result’ instead of ‘function’ [2]

- Customer appetite only for the newest 

battery packs, reducing operating cycle [10]

Firms shift from a product-based approach towards an approach

that incorporates providing services along with product sales, also

known as Product-Service Systems (PSS). In these models,

ownership often shifts towards providers. PSSs can significantly

benefit economic and environmental sustainability.
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NIO is an EV company aiming to revolutionize the

traditional car industry by offering experiences and

services in addition to cars as products. Not only

does NIO sell cars, it also offers battery swapping

infrastructure, maintenance subscriptions, mobile

charging services among other service packages.

They are focused on generating economic returns,

but their operating models are in theory inherently

sustainable, which is why it is interesting to see to

what extent they contribute to sustainability in

comparison to EV and conventional car firms. NIO

is one of the first companies to employ a large-

scale battery swapping infrastructure in the past few

years.

Business Model Canvas+: NIO

Key partners

- Regional, national 

and supranational 

governments

- Other EV 

companies

- Battery producers

- Chip manufacturers

- Technology leaders 

(e.g. AI firms)

Key activities
- Procurement and 

assembling car parts

- Installing  home 

charging systems

- Operating battery 

swapping 

infrastructure

- Other charging 

services

Value proposition

- Offering smart and 

connected EVs in 

combination with 

premium services in 

its efforts to provide 

a user experience 

instead of products.

- Offer a unique and 

holistic mobility 

experience for users

- Promote a joyful 

lifestyle beyond cars

Customer relationships

- Long-term instead of 

transactional

- Products and services 

are extremely user-

centric

- Community building

Customer segments

- Mainly focused on 

Chinese market

- Intended for mass 

market adoption

- Accessible EVs, 

relatively low pricing

- Car-leasing 

companies as 

enterprise users 

(e.g. Leaseplan)Key resources
- Knowledge for 

innovation

- Raw materials

- IP

- Equity investments/ 

financial

- Physical resources 

(e.g. charging and 

service infrastructure

Channels

- Online car webshop

- Physical swapping 

stations

- Mobile service vans
that can be ordered 

through NIO app

Cost structure Revenue streams

Environmental costs Environmental benefits

Social costs Social benefits

- Car sales

- Energy and service packages: wide range of charging solutions, car 

internet data and maintenance services.

- More sustainable user behaviour

- Less GHG emissions

- Increased battery longevity

- Improved battery disposal and 

potential for circularity

- Increased absolute demand for raw materials for batteries

- Increased car use 

- More freedom of movement by EV

- Risk reduction for households

- Convenience in charging and maintenance

- Intangible value (feeling of self-esteem/joy for users might be limited 

as components of their cars are no longer under their ownership). 

- Setting up and maintaining costly and complex service system as part 

of value-driven cost structure

- Raw materials, technology, labour etc.

Solution NIO: battery-swapping

Methods

Partnership approach for sustainability

This study was conducted through two

research phases. First, a systematic literature

review was conducted to gain an overview of

the types of PPS models that are discussed

in literature. This overview consists of a table

that outlines which PPS models are

discussed in which article, along with their

specific implications for sustainability. The

findings from the literature review are

implemented and discussed in a single-case

study for which NIO was selected.

Resilience in times of pandemic and geopolitical instability

- Better able to differentiate from other firms [5]

- Recurring revenue streams and higher margins [6]

- Fulfils specific customer needs/ adapt to client behaviour [7]

- Increased energy and resource efficiency [4]

- Internalization of lifecycle costs → design for longevity [3]

- Design for recycling and reuse [2]

The battery-swapping model was discarded

by many (EV) car companies due to the

commercial risks involved. NIO is the first to

develop battery-swapping infrastructure at a

large scale. NIO customers buy their EV

without the battery. NIO retains ownership of

the battery, which is then leased to clients.

Other possible models explored are pay-per-

use models in which clients pay per distance

driven. This has profound benefits for

revenue generation and sustainability.

For optimal sustainability impact and user

experience, standardized batteries are required.

For this, intrasectoral partnerships with car

companies are crucial, although not truly

achievable in practice.

NIO and other Chinese EV companies are

strongly dependent on the Chinese government

support for sustainable technologies.

NIO has a defensive attitude

towards sustainability, but is on the

route to a more active approach.

Sustainability is not a core priority

of NIO, even though their product

is inherently more sustainable than

traditional car manufacturers.

Sustainable Development Goals

are not incorporated.

Strengths

- Business model built on   

developing EV ecosystem

- Strong revenue models

- Strong digital capabilities

- Strong R&D focus

Weaknesses

- High dependence on natural 

resources

- Limited no. of car models

- Limited brand loyalty outside 

China

Opportunities

- Increased global demand for 

EVs

- Government support for 

sustainable technologies

- Enormous growth 

opportunities in Europe

Threats

- Decrease in car usage

- Geopolitical instability

- Global supply chain issues

- Resource shortages

- Competitive forces

Tier 1 – Corporate incident: NIO has strong ties with the Chinese government, thereby limiting 

opportunities for data collection in the Western world. 

Tier 2 – Value chain incidents: Lithium mining activities are criticised for being unsustainable. 

Additionally, global resource shortages increase. NIOs business model decreases battery usage 

and improves battery efficiency, thereby limiting negative externalities.

Tier 3 – Spreading value: NIO promotes the circular economy by reusing manufacturing residuals 

for lifestyle and fashion products through NIO Life. NIO is more than a car company and uses its 

battery expertise to branch out towards lifestyle and home products. [11] 

Tier 4 – Sharing value: NIO has committed to building green ecosystems in different areas with 

its EV and battery expertise for environmental protection and economic development. [12]
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