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Can blockchain change the paradigm of 
public service delivery?

Jieun Kim

Appropriate Technology Future Forum

Privatization of urban service delivery was promoted for its efficiency, 

entrepreneurship and citizen voice. While market mechanism may work for 

entrepreneurship, privatization unsatisfactorily brings promised efficiency and citizen 

participation in the public service market. One of the criticisms on privatization of 

public services was that the market-based public services being a quasi-market due 

to low competition, subsequently decreasing quality and efficiency. In addition, this 

quasi-market fails to provide a social space for citizen participation because partial 

information and possible government manipulation hinders citizens to make informed 

choices. The recent development of ICT and new technologies, like blockchain, 

however, could address these issues with its unconventional disruptive forces. In this 

article, I will focus on theoretical basis of blockchain technology, especially on smart 

contracts, consensus mechanism and tokenization of public assets, and how some of 

its potentials could increase civic engagement in the decision-making processes to 

form more democratic and sustainable management of public goods and services.

1. Introduction

Privatization is a shifting of government responsibilities in the provision of urban 

services to the market (Feigenbaum and Henig, 1994). Proponents of New Public 

Management (NPM) saw privatization would solve inefficiency problems of old public 

management. Instead of centralized and paternalistic government, which views 

citizens as passive recipients, NPM approach offers fragmentation and choices of 
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public service delivery treating citizens as consumers. The rationality behind the idea 

of privatization of public service is that the market system provides specialization 

and efficiency of production line, quality control brought by standardization and 

entrepreneurship fostered by competition. 

Efficiency and cost savings in service delivery is the central claim of privatization. 

According to Warner (2012), the most common form of privatization is contracting 

out amongst other service reforms, which include public private partnership, club 

forms and service shedding. The contracting out is popular because the government 

could still retain a level of finance control and responsibility while assigning private 

firms for the production of public services (Warner, 2012). However, unlike promised 

efficiency gains and reduction of costs the contract market did not quite live up 

to its promises in that the result of decades of experiments is rather mixed (Bell, 

Fageda & Warner, 2010). For example, Bell, Fageda and Warner (2010) conducted 

meta regression analysis on water distribution services and waste collection and 

found that cost savings likely happened in waste collection than water delivery. It is 

because devising contracts for public services that are natural monopolies requires 

careful deliberation for specification and monitoring, adding up to high transaction 

costs. Possible social costs are high without proper government oversight to protect 

public safety and health and to prevent high price on access to basic services. 

For such services as water, in addition to the high regulatory risks, large initial 

investment incurs longer payback periods, discouraging competition (Ramamurti, 

1998). The notion of competition in the service delivery market, therefore, varies in 

different types of services and contributes to the level of efficiency and cost saving. 

In fact, the design of institutional structure of privatization is criticized as a 

fundamental problem in encouraging real competition. It is well represented in 

the Tiebout model based on public choice theory in which Tiebout (1956) argued 

that citizen-consumers can choose whichever community where packaged public 

services offered by the local government fit to their preferences. However, individual 

preferences do not directly influence the market as it is a quasi-market where there 

are few sellers and one buyer that is the government (Lowery, 1998). In the United 
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States, foreseen competition between private vendors happened fewer than two 

companies on average across 67 services studied (Girth, Hefetz, Johnson &Warner, 

2012). Also, the government tends to renew the contract with the same provider, 

consequently leading to no competition (Smith & Smyth, 1996; Lowery, 1998). Once 

contract is made and competition is gone, low quality is an inevitable product of 

complacency and low incentives to innovation and entrepreneurship. In the cases of 

New Zealand’s public service reform, contracts created loopholes in that outputs are 

easily quantifiable whereas outcomes are not (Schick, 1998). Misalignment of public 

interests and private interests are recognized as contracts are focused on outputs. In 

other words, if there are no economic benefits to private firms for creating quality 

outcomes, there is no incentives to innovate and increase efficiency.

The failure in quasi-market also raised up questions regarding consumer 

sovereignty promoted by market mechanism. The concept of market-based service 

delivery promised benefits of citizen voice and participation as citizens became 

consumers with power to choose per individual preferences. When citizens choose 

where to live, it is an individual preference exemplifying their value of public goods 

since location determines access to public services and other amenities. These 

choices and decisions influence political decision-making of local governments, which 

adjust ways of service provision accordingly (Tiebout, 1956). Thus, the value of public 

goods and services were decided by citizen, subsequently increasing democracy in 

public management. Lowery (1998), however, argues that this consumer sovereignty 

with quasi-markets fails in itself because information of service provision is 

insufficient to make informed decision, not to mention political manipulation of 

preferences through advertising. 

In addition to erroneous decisions of citizens and influenced (or manipulative) 

governments in Tiebout model, contracting out the service delivery of public services 

creates negative externalities. It creates issues of spatial inequality as cities and 

communities impose fees that separate those who could and could not afford to pay. 

(Lowery, 1998; Smith, 2002; Warner, 2008). As a result, public goods, such as public 

health, sanitation and clean air, transform from non-rival to rival and from non-
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excludable to excludable, allowing individuals to choose according to their economic 

capabilities within the market. The absence of pure public goods means that a 

segment of the population enjoys positive externalities while others do not and are 

subject to negative externalities. If equity for the poor is neglected, citizen voice and 

participation are only partially delivered, democracy is not achieved (Graham, 1998).

Is it worth to continue privatizing public services, if it does not provide 

much benefits to efficiency gains, quality services and expected level of citizen 

participation? Warner (2012) suggests that both public and private sector have 

specific role to play in the privatization. The private sector has a power to bring 

innovation and identify new markets whereas the public sector has obligation to set 

up proper institutional arrangements for equity, citizen voice and coordination. There 

are issues and challenges of privatization still at stake to achieve more efficiency, 

innovations and democratic decision-making in the management of public services.  

Lowering entry barriers, a shorter payback period and smarter contracting strategies 

are required for efficiency gains. Providing market regulations and institutions 

ensuring competition and innovation should not be overlooked. Informational 

transparency and uninhibited accessibility are the keys to increase citizen voice and 

participation. 

The first decade of twenty-first century witnessed the rise of e-government 

and e-governance based on new technologies and growing ICT infrastructure. We 

are now on the eve of blockchain technology ushering the era of digital assets. 

Blockchain already is beyond the idea of virtual currency that creates false hopes 

and dreams. It is changing the way we exchange information, financial assets 

and renewable energy amongst many other things. Unlike the conventional way of 

keeping a ledger through a single institution, such as a bank or nation-state, the 

proof of transaction and storing information in a Ledger are done by a network of 

computers through the internet. This distributive mechanism allows transactions to 

be peer-to-peer without third party as a middle man, minimizing transaction costs 

and creating trust through consensus making. This paper explores how potentials 

of blockchain mechanism could solve issues of privatization and achieve democratic 

urban governance.
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2. Efficiency by smart contracts

The main purpose of privatization of public service delivery was to increase 

efficiency while reducing cost of provision. Market mechanism seemed appropriate to 

replicate in the public sector industries. However, the associated efficiency gains of 

privatization did not occur except under the effective government monitoring (Warner, 

2008). Contracting out public service delivery increases transaction costs instead of 

reducing them down. 

Traditional contractual process includes negotiating, establishing, safeguarding 

and enforcing agreements, which summed up to transaction costs. The frequency 

of transaction and the institutional structure, which determines the process and 

administers the finalized agreements, further influence the transaction costs 

(Williamson, 1996; Guinness, 2011). By contrast, the blockchain contracts or smart 

contracts facilitate the process faster, simpler ways to establish agreements digitally. 

Smart contracts are written into codes and execute transactions based on the 

written codes, and blockchain technology makes sure that the transactions happened 

without alteration and the need for intermediaries to enforce agreements. First 

proposed by Nick Szabo in 1994 smart contracts introduced new ways to formalize 

contractual relationships by resolving issues raised from the traditional contract 

design (Szabo, 1996). Szabo (1996) saw that smart contracts can minimize costs 

of activities involved in the contract protocols since smart contracts can act as 

trusted intermediaries to fulfill four basic objectives of contract design: observability, 

verifiability, privity and enforceability. 

Smart contracts increase observability, which ensures ability to observe 

performance of involved parties promised to be delivered according to the contract. 

Smart contract satisfies observability automatically with coding of obligations that 

must be fulfilled in order to execute a chain of transactions according to the 

contract. For example, a code could be written to confirm that garbage collection 

in designated districts should be done by specific dates and time. A solid waste 

collection company sends a notification to inform a city manager that the obligation 
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is fulfilled. Decentralized blockchain nodes confirm the validity of sent information 

and execute smart contract to pay the company for its service. A real-world example 

can be found in German cities, including Berlin, Hamburg and Munich, where 

ethereum project called Lition supplies green energy to 700 households. Lition offers 

its users the opportunity to directly purchase their energy from energy providers 

with solar, wind or biomass. With the help of an ethereum smart contract, which 

removes third party and automatically links customers and producers, Lition helped 

customers to save up 20 percent of their utility bills on average while increasing 

revenue of power plants up to 30 percent (Hertig, 2018). This automation minimizes 

associated costs on the service delivery and allows faster, simpler confirmation 

proceedings to complete necessary transactions between involved parties. 

Making contractual relationships between parties requires certain levels of trust 

to reduce risks; therefore, verifiable information, such as identities and records 

of previous performance, is needed. These kinds of information are often stored 

in a central database and managed by centralized institutions, such as banks 

or governments. But because the data is centralized, it is easily exposed to 

manipulation once security of a centralized institution is compromised. In theory, 

verifiability in a smart contract is more secure to make contractual relationship 

between untrusted parties based on decentralized verification system. The data 

cannot be altered or deleted because the information is verified by and stored in 

multiple computers within a blockchain network using cryptographic protocols. This 

cryptography is based on mathematical equation that is calculable only by computers, 

and the more computers in the network the stronger security of data gets. In this 

way, the trust between untrusted parties are created knowing that the shared 

information and executed transactions are valid without alteration; consequently, 

time and cost associated with verification of information is reduced by removing the 

central institution. 

The validity of terms and conditions of a contract only applies to parties who 

partake in the contract by signing it. In smart contracts, the doctrine of Privity 

protects signed parties to have full control of knowledge and service provided from 
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third parties (Szabo, 1996). This means guaranteeing property rights, which entail 

privacy and confidentiality of signing parties’ information. One might question if 

blockchain is built for transparency and collaboration, the technology has a fatal 

flaw in providing privacy. With the current design of smart contracts, information 

on entire sequence of transactions are publicly accessible and visible, thus lacking 

transactional privacy (Kosba, et al.,2016). However, blockchain uses cryptographic 

technology that general public cannot decipher the meaning of information while 

computing of information is open for public viewing (Buterin, 2016). Nevertheless, 

openness and publicly accessibility offered by blockchain has a long way to be 

flexible enough to adjust its mechanism for types of smart contracts that requires 

different levels of privacy. Since transactions are tractable, it is possible to narrow 

down identities and the items exchanged based on statistical analysis using time, 

date and frequency of transactions (Buterin, 2016). In this case, projects like 

Hawk, a hybrid model of private and public smart contract protocols, may provide 

resolutions and direct further research (Kosba, et al., 2016). 

One of the main challenges of contractual relationship that might incur a high 

cost and dependency on proper legal authorities is regarding Enforceability, which 

has close relationships with verifiability. The people of low-income households in 

developing countries do not own identification card nor registered in the system. 

For this reason, it is difficult for the poor to have a bank account. Without a bank 

account, participating in the market to build financial stability is challenging. In 

addition, developing countries with weak specification and property rights lack of 

robust market economies and mechanisms for enforcing contracts as in developed 

countries (Schick, 1998). Blockchain makes legal and economic mechanisms like 

an identification card and a bank accounts obtainable. World Food Programme 

(WFP) launched a project called ‘Building Blocks’ in 2017 to test out capabilities 

of blockchain in their aid program for Pakistan (Hong, 2018). The project was 

developed further to help more than 100,000 Syrian refugees to receive provisions 

from WFT by allowing traceable transactions between providers and beneficiaries 

while reducing the cost of transactions. The success of Building Blocks shows that 
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blockchain can resolve food insecurity of countries with weak financial infrastructure 

(Hong, 2018). This kind of projects increases verifiability and enforceability to protect 

all involved parties from breach of contract agreement.   

Some unresolved issues exist in the smart contract. The way to process external 

information outside blockchain platform (i.e. offline to online) should be developed. 

This is known as oracle problem, which sets up a question to determine a correct 

relationship between input and output. Going back to the solid waste collection 

example, external mechanism that could ensure the actual performance delivered is 

crucial bridging between offline world and blockchain. XYO Network is working on 

this problem by developing location-based data tracking system and location-focused 

blockchain technology. By utilizing Bluetooth and GPS tracking system, XYO Network 

helps to identify if an object is at a specific location, which then automatically sends 

a signal to execute transactions in the smart contract. 

Smart contracts can sometimes simplify transaction mechanism to the extent that 

the decision is made by a single authority who has a private key. For example, 

when the quality of service delivered is unsatisfactory, using an ordinary smart 

contract does not provide a way to stop the next transaction to be executed. In 

order to prevent the compulsory transaction, a multi-signature scheme or Multi-Sig 

requires more than one key to authorize associated transactions. This distributes 

responsibility of determining the proceeding of contracts and creates more security 

and reliability. 

3. Citizen voice through consensus mechanism

Market solution alone did neither increase efficiency as expected because of the 

high transaction costs nor proper citizen participation. Because market mechanism 

runs on private interests and incentives, the government must play its role in keeping 

public interests on social goods. Some scholars argue that intra-organizational 

relationships of NPM is susceptible to inflexibility and unresponsiveness when 
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managerial issues need to be addressed in timely matter. Also, the nature of NPM 

promotes competition amongst public and private actors rather than collaboration 

and engagement (Salaman, 2002). This gave a way to New Public Governance (NPG) 

or Network Governance to advocate inter-organizational networks to better manage 

methods of service delivery by enabling management skills of governments (Osborne, 

2008). However, re-centering government in the public service delivery to realign 

public interests amongst actors seems stepping backwards to paternalistic past 

because there is no place for citizen participation. As a result, reversing privatization 

with a more balanced model that combines market approaches and the government 

mechanisms is emerging (Warner, 2008). Dunleavy (2010) further defined this trend 

as Digital-Era Governance (DEG) reinforced by the rapidly evolving ICT and big 

data, which centralize and reintegrate information and processes once fragmented by 

NPM. While keeping and even more strengthening the decentralized spirit of NPM, 

DEG offers centralized network management where governments provide control, 

representation and accountability. 

Digitized government or e-governance in DEG makes government structures to be 

more responsive to problems and at the same time removes intermediation allowing 

citizens to actively engage in the administration (Dunleavy, 2010). The significance 

of government capacity lies in providing social space for citizens to come together, 

identify common problems, and debate on choices (Frug, 1999). Warner (2008) 

defined such exercise as ‘citizen deliberation,’ which enables citizens to voice and 

control their opinions on government decisions. The key to democracy is citizen 

deliberation, but market does not offer a space for such deliberation process (Warner, 

2008). Cities work more than markets deprived of dynamic human interactions. The 

urban mechanism generates new ideas through knowledge exchange as a tool of 

managing spontaneous cities, amongst a large number of heterogeneous people 

making voluntary cooperation possible to achieve mutual benefits (Webster & Lai, 

2003). Here, the essential tool is consensus mechanism by which diverse individuals 

make agreements. 

Implementing blockchain technology in the urban governance processes has 
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potentials to achieve democratic management of public goods and services if 

consensus mechanism is designed for reasoned citizen deliberation. ‘Reasoned’ here 

implies voluntary cooperation of individuals toward managing public goods to have 

positive externalities for the greater public, since one group’s interests may incur 

harm on other groups’ interests (Coase, 1960). When governments put citizens in 

the center, the role of government becomes a facilitator for communication, which is 

one of the social variables that plays a part in the creation of the norm (Denhardt 

& Denhardt, 2000; Ostrom, 2010). Because social norms and heuristics are the 

basis of human behaviors, establishing the norm, which focuses on preserving public 

goods, would help citizens to build collective interests in the value of public goods. 

When everyone voluntarily cooperates to preserve public goods based on this norm, 

we can ensure to have positive externalities. The design of consensus mechanism 

for the management of public service should aim towards to create the norm that is 

equitable and pro-public goods. 

For individuals to make informed decision before participating in a consensus 

process, unrestricted access to information safe from manipulation is a prerequisite 

(Lowery, 1998). In the previous example of Lition project in Germany, blockchain 

technology helps users to have uncompromised, fully accessible information on price 

and quality of the green energy service they chose. The choices are given to citizens 

as purchasers not to the intermediary government agencies as in the traditional 

structure of privatization (Warner, 2008). Also, distributed responsibility to manage 

urban systems should be supplemented with proper knowledge and information to 

ensue appropriate use of public goods for positive externalities. Corburn (2007) points 

out that participation alone does not successfully satisfy the claim of democratization 

of policy making. Instead, the way in which citizens and experts integrate their 

knowledge and understanding lies in the ‘co-production’ model where scientific 

approach tested through social building blocks, such as narratives, experiences and 

discourses, and institutionalized over time (Jasanoff, 2004; Corburn, 2007). Dunleavy 

(2010) projected that UK government will likely to implement the notion of citizens 

being ‘co-producers’ of public services by actively engage in online feedback and 
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public responses to prevent the system from malfunctioning. It is only possible 

when citizens can have proper knowledge and full access to necessary information 

of public services with voluntary civic responsibility expressed through consensus 

mechanism.

Blockchain has different kinds of consensus mechanisms designed with different 

set of goals in mind. The evolution of consensus mechanisms has been centered 

around questions of fairness and efficiency. Many different consensus mechanisms 

are mainly derived from two different algorithms to validate transactions: Proof of 

Work (PoW) and Proof of Stake (PoS). PoW made possible for untrusted users to 

make secure transactions with each other without intermediaries; however, it is 

highly inefficient in terms of energy consumption and unfair for people who cannot 

afford to have computing powers. PoS is developed to solve these problems by 

introducing the concept of stake. Unlike PoW, PoS uses various combination of 

randomization and probability according to owned stakes (e.g. wealth, coin-age or 

reputation) to reward people as a validator and with fees for validating the next 

transaction. Although PoS is cheaper and greener, it does not satisfy the idea of fair 

distribution since whoever owns higher stakes has higher probability to be selected 

as a validator. 

There were many attempts to make consensus mechanism fairer and more 

efficient, and one of them is Delegated Proof of Stake (DPoS). The idea of DPoS 

is based on traditional governance model with organizational hierarchy but with 

transparency and flexibility (Snider, Samani & Jain, 2018). Anyone who owns stakes 

(i.e. tokens) on a blockchain can vote for delegates and witnesses (explained later). 

They also have an option to fork if they do not agree with majority, which gives 

all stakeholders a power to stay or exit as in democratic society (Snider, Samani 

& Jain, 2018; Graham, 1998; Frug, 1999). In addition, the role of government is 

embedded in the mechanism through elected delegates for the maintenance of 

the system. Delegates can propose changes in the blockchain, such as block sizes 

and rewards to witnesses, and all stakeholders decide whether to implement these 

changes. Similar to delegates, witnesses are elected through voting with a reputation 
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scoring system, which makes witnesses to perform with highest standards to 

maintain their positions (Asolo, 2018). The voting makes DPoS energy efficient since 

there is no need for computing powers to compete to add a next block. It is also 

democratic as all stakeholders are given opportunity to express their opinions. 

Nevertheless, DPoS is not without disadvantages. Scalability and sufficient 

decentralization are current challenges of DPoS (Asolo, 2018). Because there 

are limited number of witnesses the system can handle before slowing down 

transactions, quantifying decentralization was brought to attention to researchers. 

Snider, Samani and Jain (2018) pointed out that geographical balance in the number 

of witnesses should be taken into account rather than the total number in a 

system. If there is a geographical evenness in number of witnesses, voters can be 

assured that decentralization is achieved. The notion of geographic decentralization, 

then brings up the major challenge that ICT infrastructure development has 

for the democratization of urban governance, especially in developing countries. 

Uneven development of ICT and distribution of smart devices hinder the poor and 

marginalized citizens to participate in the DEG. Since active citizen involvement 

happens at local level, spatial discrepancy and economic inequalities coupled with 

administrative incapability will have difficulty achieving satisfactory decentralization 

(Dunleavy, 2010).

With about a decade of research and experiments, consensus mechanism has 

more rooms to grow resolving its weakness and capitalizing on strengths. There 

should be more research and experiments geared towards designing a consensus 

mechanism that ensures fair and effective civic engagement in the decision-making 

processes. It may become possible, through an appropriate consensus mechanism, 

for citizens to have direct engagement in the public good governance and evaluate 

performances of service delivery. However, in order to equally distribute powers to 

determine public values and manage public goods and services through blockchain, 

preceding groundwork must be done to build an equitable foundation. When proper 

infrastructure is installed, blockchain can provide a new way of creating public 

coalition that is substantial in size, heterogeneous in character, and quantifiable in 
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economic term to understand and resolve public concerns. 

It is a powerful public data infrastructure freed from government manipulation, 

and its transparency and immutability enable citizens to make informed decision 

about public service delivery. Although centralization effect of DEG is not discussed 

in this paper, collected patterns from decentralized individual decisions will inevitably 

enforce governing institutions as a big data form to reflect that into urban policies 

and management. In this regard, criticisms on Tiebout model about its partially 

accessible information and transparency problem fail to hold its ground. Through 

blockchain-based DEG, citizens become responsible co-managers and co-producers 

of urban systems by making their choices and actions account, and the development 

of consensus mechanism will reinforce active civic engagement in the urban 

governance.  

4. Entrepreneurship with tokenization

Market plays a significant role in innovation, and spontaneous cities offer 

resources for this innovation. The density and diversity of cities foster innovation by 

exchanging ideas and knowledge, which are positive externalities generated from 

congestions and conflicts (Webster and Lai, 2003). Entrepreneurial spirit to create 

new markets and incentives to bear the cost of research and development are a fuel 

for the creative force of the market mechanism. The creative force is unleashed in 

the world of blockchain and ICT that may resolve some weaknesses of privatization. 

When citizens can directly interact with service providers through blockchain-enabled 

application, service providers act just like suppliers in the market. Unlike the quasi-

market model, there is a real incentive to be innovative to provide better quality 

service with a competitive price. 

Ethereum platform introduced by a group of developers led by Vitalik Buterin 

sparked the waves of innovation by enabling entrepreneurs to create blockchain 

tokens (Chen, 2018). These tokens can represent diverse assets, including hard 
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assets that are indivisible in a conventional way (Buertain, 2014; Chen, 2018). This 

opened up a new way of fundraising for entrepreneurs to raise investment funds 

by tokenizing their projects and directly selling them to global investors through 

initial coin offerings (ICOs). In addition, ICOs also made possible to lower the entry 

barriers for project formation because local legal barriers and regulations do not 

apply in a global setting. Although lawmakers and policy advisors should formulate 

relevant policies, rules and regulations at a global level, raising a fund itself 

became faster and easier. Given that ICOs attracts not only investors but also early 

adopters, a blockchain project can immediately create a network that is crucial for 

the blockchain’s ecosystem (Chen, 2018).

Since tokens generic and fungible, it can give values on anything that can be 

quantifiable and exchange them on top of a blockchain platform. The opportunity 

lies in the tokenizing public assets that are usually illiquid. In contrast to the liquid 

assets, illiquid assets are hard to be turned into cash, subdivided and physically 

transferred. A real-world example varies from a famous art to real estate property. 

If anyone wants to sell a Picasso painting, there are associated costs for time, going 

through intermediaries like auction agencies, legal procedures and so on. But if the 

painting can be tokenized equivalent to its value, it can be sold partially without the 

need of intermediaries and associated transaction costs. In Manhattan, New York, a 

36.5-million-dollar condominium has been tokenized for selling, so that people can 

own a piece of it. A partnership between Propeller, a real estate firm, and Fluidity, 

a blockchain start-up company, created an ecosystem for tokenized ownership and 

security in real estate development. 

Tokenization is a revolutionary concept to change the way we view economic 

system, the market and incentive system. The reason why tokenization can be a 

powerful tool to address global issues, such as climate change, is that it incentivizes 

people and creates trust. Although scientists and researchers have been developing 

diverse means to tackle climate change since the foundation of Intergovernmental 

Panel on Climate Change in 1988, governments, industry leaders and individual 

citizens could not successfully comply to recommended actions and policies. This is 
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because self-interest in a short-term benefit overrides shared benefits in the long-

term. Instead of cooperating to achieve optimal outcomes for everyone, individuals 

choose to defect due to the possibility of free riding and loosing individual potential 

benefits. This is called a collective-action problem (Ostrom, 2010). By rewarding 

tokens for behaving towards the collective benefits, however, it might be possible to 

solve collective-action problems. 

Collective interests and actions toward public goods are possible by token-

based rewarding system through which the value of certain assets are expressed. 

Climatecoin and Zero Carbon Project is built on this incentive system to encourage 

people to collectively make decisions towards achieving low or zero carbon emission. 

A similar effort is happening in the waste management. Swachhcoin developed by 

a team of Indian entrepreneurs utilizes waste as an untapped resource, rewarding 

tokens for responsible waste disposal. They are non-profit organization acting as 

a service provider in the waste management sector, and the ecosystem they are 

proposing is a combination of centralization technology, such as big data and AI, 

and decentralized technology that is blockchain. There are numerous other blockchain 

projects based on the token-incentive system to address problems of climate change 

and the way we manage natural resources. For example, the United Nation’s own 

blockchain-based climate change research team called Climate Chain Coalition (CCC) 

led by Massamba Thioye aims to make incentive mechanisms for climate action 

accessible to the poorest. Although many projects are still in a nascent stage to 

assess their achievements, there are many potentials, in theory, that tokenization 

may bring to the way in which we deal with global problems that requires voluntary 

collective efforts.   

As seen in the Swachhcoin example, tokenization can reshape our value system 

in an innovative way, consequently opening up infinite number of new markets and 

decentralized economies. Policy goals aimed to achieve environmental and socio-

economic sustainability can utilize tokenization to shift behaviors that could ensue 

positive externalities. Assigning a new set of values to assets that were previously 

considered without value will encourage innovation and creation of new market 
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economies to untangle complex problems in the past. By moving away from the fiat 

currency and transforming negative assets, such as waste, into positive ones, the 

disruptive power of tokenization may not only increase collective actions towards 

public goods but also provide economic power to the poor facing different kinds of 

environmental and urbanization problems.

5. Conclusion

The recent development of blockchain technology provides great potentials in 

resolving issues of privatization of public service delivery. Smart contracts can 

reduce transaction costs in contracting out public services, increasing efficiency. 

Decentralization and informational transparency in consensus mechanism can 

effectively help citizens to participate and engage in the decision-making processes. 

Tokenizing illiquid assets offers opportunities to innovate and create new markets 

that could reinvent public service market and solve environmental problems through 

incentives. All of these promises aside, however, blockchain is still unstable with 

limitations that future research and more comprehensive analysis are required.  

Up until now, scholars have pointed out that privatization works with certain 

industries with shorter payback periods, such as telecommunications (Ramamurti, 

1996) while industries with high risks and low competition does not perform 

well under privatization, such as water and roads (Bell, Fageda &Warner, 2010; 

Ramamurti, 1998). Further studies on rethinking about those classifications may 

helpful for governments to determine which assets may incur political and economic 

benefits when implementing e-governance. In addition, as discussed above regarding 

DEG, blockchain and other new technologies should help to find a balance between 

centralization and decentralization. For market alone cannot provide social goods 

for equity, voice and public accountability, the role of government should not be 

neglected to regulate fragmented blockchain projects for public services. Therefore, 

more studies are called for to design and analyze institutional arrangements that 

would effectively and efficiently create, develop and manage blockchain-based public 
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service delivery. 

The place where blockchain entrepreneurship is heading is an experimental, 

unstable horizon that awaits us with unexpected opportunities and challenges. 

As we have learned from the problematic utopian 19th century planning ideals, 

cautionary steps should be taken to avoid the hyperbole of technocratic panacea to 

the problems of present. The visionary modernist idea grounded in the evolution of 

transportation technology might simply be replaced with information technology with 

the same but naïve optimism (Rabari & Storper, 2014). Similarly, we might as well 

ask ourselves that whether citizen-customer of NPM are transforming into citizen-

users of ‘cybernetic mechanism’ built upon codes and algorithms that are carefully 

prefabricated as to beguile users’ satisfaction, subsequently creating ‘cybernetic 

totalism’ (Lanier, 2010; Rabari & Storper, 2014). Instead of blindly accepting that 

blockchain, smart contracts and tokenization are the keys to true democratic means 

of urban governance, we should prepare ourselves with critical minds to embrace 

potentials and limitations of digital era and their impacts on both private and public 

sectors. 

Key Words:  urban governance, privatization, public service, 

blockchain, democracy
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