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1. Executive Summary: 

Since the inception of the Bitcoin blockchain in 2009, a plethora of potential use cases that 

use a distributed ledger at its core have been explored.  At the same time, the potential of this 

technology to provide value in sectors where existing solutions do not cover all potential 

consumers, such as financial inclusion, is high. Public sector institutions and multilateral 

organizations seeking to improve conditions of less favored populations around the globe can 

capitalize on the opportunities that this new paradigm provides. Nevertheless, building a case for 

the exploration of a use case in this arena faces completely different challenges than those that 

come up in the commercial space.  

This report aims to document the process of use case assessment, business case development 

and pilot planning of a blockchain-based protocol application for a public sector organization. 

More specifically, the team focused on building a pilot of the b_verify protocol for a financial 

inclusion solution on the agricultural credit sector in Peru.  

Agrobanco is a public financial institution oversaw by the Ministry of Agriculture that up until 

late 2018 held one of the highest delinquency rates of the whole financial sector in Peru. The 

organization underwent a restructuration process that included an injection of PEN100M in new 

capital and policies oriented to drastically reducing delinquency rates. Additionally, it is pivotal 

for the bank to improve their product offering with an alternative that capitalizes on the use of 

production in warehouse as credit collateral. Accomplishing this goal involves reducing the 

possibility of crime and irregularities in the granting of loans and execution of collaterals while 

promoting better opportunities for farmers at the same time. However, existing products and 

procedures supported by the bank are not properly tailored to fulfill this objective. 



The opportunity to use a blockchain based solution in the context of Agrobanco’s situation is 

clear, however, developing the underlying software infrastructure also involves a non-trivial 

investment of resources. B_verify provides an opportunity to tackle the challenge of providing 

Agrobanco with a blockchain based solution without the need to jumpstart a whole network. The 

effort necessary to create the product is closer to a regular centralized implementation than 

developing an independent blockchain solution. 

Driving innovation initiatives in bureaucratic organizations, however, is no easy task. As is the 

case in the Peruvian public sector, many government institutions develop high resistance to 

change. This can be the consequence of many factors, such as labor regimes, existing political 

agendas or even corruption. This report elaborates on the stakeholder mapping process that 

allowed the project team to generate enough internal advocacy to obtain much needed 

information regarding internal existing process flows for the planning stage of the project. 

Based on the workflow information obtained from the bank, we defined the solution design 

components that must be put in place to orchestrate the information flow and generation of 

reliable and auditable records for the digital warehouse receipts that are to be used as collaterals. 

The modules necessary to accomplish this are described below: 

1. Production Registration module: This module is an optional functionality to be provided 

to small farmers to control their production loads reserved for credit collateralization. 

2. Warehouse Receipt Generator: This module can be a desktop or mobile module for the 

warehouse administrative staff. It consolidates the production loads brought by individual 

farmers to generate a warehouse receipt record to be used as collateral.  

3. Commitment Server: As described in the b_verify specification, this component is in 

charge of packing the warehouse receipt records for commitment in the bitcoin 

blockchain.  

4. Financial Institution client: The module on the side of the financial institution that is in 

charge of matching the records of digital warehouse receipts to the corresponding credit 

instruments they guarantee.  



Additionally, we discuss the question of the need for a blockchain-based solution as opposed 

to a traditional centralized database solution by acknowledging that: 

• The reliability of public sector institutions in their internal systems and controls has been 

frequently questioned so it is valuable to add this extra layer of reliability based on the 

immutable nature of the blockchain to provide confidence and avoid fraud; and that, 

• Distributed databases and the APIs that allow integration among multiple organizations 

exist for decades, however, the collective action necessary to bring multiple parties and 

enable integration of dataflows has been hard to accomplish. Proposing a blockchain 

solution, even if it basically does the same of a centralized database with additional 

security, has proved to have the value of driving this collective action and keeping 

momentum.  

Finally, we discuss that the introduction of b_verify for warehouse receipt collateralization 

creates additional opportunities in the space of financial inclusion. There is abundant research 

that deals with the limitations of existing credit rating mechanisms. Innovative ways to improve 

the quality of creditworthiness assessment take into account the possibility of using additional 

data such as operational information derived from customer ratings [17]. In this domain, the use 

of a b_verify based solution opens the possibility of creating a data source that can be used to 

complement existing, and frequently limited, credit rating algorithms. 

 

  



2. Introduction: 

 Satoshi Nakamoto’s breakthrough innovation, a purely peer-to-peer version of electronic 

cash that would allow online payments to be sent directly from one party to another without a 

centralized clearinghouse entity [1], became the genesis of the revival of the decentralized 

computing paradigm. As a result, since the inception of the Bitcoin blockchain in 2009, a plethora 

of potential use cases that use a distributed ledger at its core have been explored.  

 However, many argue that given the specific design choices of the blockchain architecture, 

innovators seeking to tackle real life problems using distributed ledger technologies (DLT) have 

not been successful in providing a “killer application” yet [2]. This doesn’t mean companies are 

not investing in the space. A reported 61% of major global digital firms are investing in blockchain 

applications [3] with a big majority of them exploring private, permissioned blockchain solutions.  

 At the same time, the potential of this technology to provide value in sectors where existing 

solutions do not cover all potential consumers, such as financial inclusion, is high. Public sector 

institutions and multilateral organizations seeking to improve conditions of less favored 

populations around the globe can capitalize on the opportunities that this new paradigm 

provides. Nevertheless, building a case for the exploration of a use case in this arena faces 

completely different challenges than those that come up in the commercial space. This report 

aims to document the process of use case assessment, business case development and pilot 

planning of a blockchain-based protocol application for a public sector organization. More 

specifically, the team focused on building a pilot of the b_verify protocol for a financial inclusion 

solution on the agricultural credit sector in Peru. The overall goal of this effort is to provide a 

reference to all innovators and advocates of blockchain technology solutions that are set to build 

cases for piloting proposals in non-profit organizations. The report also concludes with a roadmap 

for the actual pilot execution in Peru. 

3. The problem: 

Despite the wide diversity of products, a result of the country’s differing climatic and 

geographical zones, Peru’s agricultural sector still lags in productivity and competitiveness when 

compared to more developed nations [4] . With a total output value of PEN33.44bn ($10.3bn), 



growing by approximately 2% per year and land ownership highly atomized, one of the biggest 

challenges of Peruvian farmers is technology access through credit. To fill that gap the 

government created in 2001, a public financial institution that has the mandate of providing 

subsidized access to credit to small farmers: Agrobanco.  

By early 2018, however, the bank was struggling with very high delinquency rates and a need 

for capital injection [5]. In march of the same year, a focus was made not only on providing 

accessible credit but also on enabling small farmers to improve their chances to move from 

survival production to bigger scale through association and access to technology and better 

processes, thus improving their chances to avoid defaulting on their loans. The reorganization 

plan included an additional fund “Agroperu” (later renamed “Mi Agro”) to allow for the 

restructuring of the bank [6].  

The main product of Agrobanco is “Crédito Agrícola” (which translates to Agricultural Credit), 

a loan that is issued against a collateral. Since most of the customers of the bank are small 

farmers, most of their production is sold immediately for subsistence and if possible loan 

repayment. This makes it impossible for farmers to use part of their production as collateral for 

production scaling or technology-based yield improvement. As a result most of the loans are 

backed with their land.  

The bank’s reorganization effort is focused on reducing the levels of loan default by adding 

an additional layer of farmer empowerment to the existing service offering. The organization’s 

C-suite, as indicated in the conversations they had with the project team, outlined their plans to 

include a campaign to promote farmer’s associativity. Associations would enable farmer’s to have 

better negotiation power when acquiring equipment and production inputs, as well as reduce 

the risk of default by the introduction of better processes. Some associations already in existence 

are consolidating production and managing excess stored produce for later trade. The 

collateralization of production in a warehouse, however, is not supported by any bank product. 

By early 2019 the reorganization effort of Agrobanco is already producing positive results, 

with Ministry of Agriculture officials projecting the bank to stop posting losses for the first time 

in years [7]. This context constitutes a huge opportunity for the bank, with an optimistic outlook 



on its balance sheet and a stable political environment, the organization needs to guarantee it 

keeps the level of delinquency as low as possible to make a sustainable transition to profitability. 

To accomplish this, it is pivotal to improve their product offering with an alternative that 

capitalizes on the use of production in warehouse as credit collateral. Accomplishing this goal 

involves reducing the possibility of crime and irregularities in the granting of loans and execution 

of collaterals while promoting better opportunities for farmers at the same time. However, 

existing products and procedures supported by the bank are not properly tailored to fulfill this 

objective. Moreover, the land collateral loan process flow is slow and involves manual processing 

and interaction with external Notary Services and the Ownership Registry Authority (SUNARP), 

with credit issuance times going up to 45 days. 

4. The tool: 

Bitcoin became the concrete example of the potential of blockchain technology to both 

reduce the cost of verification of transaction attributes and the costs of networking. In the case 

of the latter, the role of early adopters and the economic incentives that form the basis of its 

consensus mechanism (proof of work and the mining process) made Bitcoin, the first digital 

platform to be bootstrapped in a decentralized fashion without resorting to investments by an 

intermediary or planner [8]. However, this is not the case for all blockchain projects. The high 

proliferation of projects that intend to tackle different applications of distributed ledger 

technologies, some even competing with the same value proposition, increase the amount of 

effort necessary to generate a critical mass of early adopters. Developing the underlying software 

infrastructure also involves a non-trivial investment of resources. It is reasonable to affirm that, 

it is becoming harder and harder to replicate the ease with which the Bitcoin network was built. 

Current approaches to network creation involve funding options like Initial Coin Offers (ICO), 

however, the widespread occurrence of scams, which the Satis Group estimated to be close to 

80% of all ICOs in 2017 [9], has increased the level of scrutiny and therefore raised the demand 

for quality in all aspects of a project, from the whitepaper that describes the value proposition 

and solution to the prestige of the team involved in the project. 



Given this context, one question that is worth trying to resolve is if it is possible to reap the 

benefits of using an decentralized and immutable append-only log without the big amount of 

collective action that a new blockchain demands today.  

Attempts to piggyback on existing blockchain infrastructure date back to the very beginnings 

of Bitcoin. Even Satoshi Nakamoto himself got involved in the debate about using the bitcoin 

blockchain for additional purposes other than electronic payments, such as a fully decentralized 

domain naming system [10]. However, it is not until 2016, when Bitcoin Improvement Proposal 

74 (or BIP74) [11] was introduced that a formal way to commit information to the Bitcoin 

blockchain was available. The introduction of zero-value OP_RETURN transaction outputs opens 

the possibility of using the existing Bitcoin blockchain to witness information to the blockchain, 

thus creating a log of immutable and auditable records that can be used for several purposes that 

range from digital notary services to fully decentralized key management systems. A first 

approach to support a service for witnessing log statements avoiding equivocation in a fully 

decentralized trustless environment was introduced with the “Catena” protocol [12].  

B_verify, builds on its predecessor, Catena, to create a more scalable way to generate a log 

of verifiable records using the Bitcoin blockchain as an immutable repository. The protocol uses 

the Catena service to generate OP_RETURN un-spendable transactions that record a data 

payload in the blockchain [13]. On top, the protocol uses a commitment server that bundles 

multiple statements using a merkle prefix trie to improve scalability, thus allowing multiple thin 

clients to register information. 

Additional research also explored the application of b_verify protocol to reduce the 

inefficiencies of financial services to small and medium enterprises (SMEs) by introducing the 

concept of a blockchain witnessing enabled inventory-based lending platform [14] that provides 

a streamlined workflow for the use of warehouse receipts as collateral for loans. This use case 

has very powerful implications and potential upsides, that include reducing the possibility of 

fraud in the use of warehouse-stored production as collateral and innovating creditworthiness 

assessment through the use of information on production storage and trade. 

 



5. The proposal: 

Having established the context, it is evident that b_verify is a great fit to tackle the issues of 

Agrobanco, however, this is not a straightforward task. The challenge of carrying out a pilot 

implementation of a product based on the protocol involves 1) building a case that is attractive 

enough to generate advocacy from within the organization, 2) designing the process flow of the 

new product and 3) executing the pilot on the field with the appropriate balance of detail so as 

to guarantee that the team both avoids disturbing everyday operations of the bank and makes 

sure that useful information is drawn from the whole process. 

Scope: 

The initial draft of the project’s scope included the three stages described in the previous 

paragraph. Unfortunately, two things made it impossible for the project team to accomplish the 

goal of completing the last stage. The first had to do with the sharing of existing process 

information. Delays on the Agrobanco team side had an impact on the time available to prepare 

the software application that was going to be used for the pilot on the field. The second was the 

availability of resources for the modification of the code base already available. The existing pilot 

kit was originally coded in Java, once the team leader was able to locate and get the involvement 

of a Java developer (it was a Peruvian developer highly proficient in the tool who has previously 

worked with the project team leader before) the team was informed that the Java code base was 

not stable and that a version in Go was in the making.  

After an honest evaluation of the timeframe available, the project team leader in 

coordination with the project advisor decided to proceed with only the first two stages of the 

project, which are described below: 

Building a case and gaining internal advocacy: 

Driving innovation initiatives in bureaucratic organizations is no easy task. As is the case 

in the Peruvian public sector, many government institutions develop high resistance to change. 

This can be the consequence of many factors, such as labor regimes, existing political agendas or 

even corruption. Fortunately, this is not the case, at least to a great extent, for the stakeholders 

in Peru. The previous professional experience of the project team leader in the Peruvian public 



sector was also useful in assessing the stakeholder network and establishing a roadmap to 

generate internal advocacy for the project. 

There were several context facts that affected the project (some positively and some 

negatively), which are described below: 

• Since early 2018 the Peruvian Government established the promotion of Digital 

Government as a policy priority for the year [15]. 

• The Secretary General for the Ministry of Agriculture (organization that oversees the 

organizations in the Agriculture sector, including Agrobanco) has a background in 

technology and a track record of promoting innovation projects in the public sector. 

• Half way through the process flow information collection phase, a change of Minister 

caused a change in the Secretary General position, debilitating support for the project. 

• After several meetings with the project team and project leader, Agrobanco’s 

Chairman became a champion of the project. 

A summary of the main stakeholders’ positions towards the project is shown below: 

Key Players 
Keep it from 

happening 
Let it happen 

Help it 

Happen 

Make it 

happen 

Ministry of Agriculture Secretary 

General 
   ox 

Agrobanco Chairman  o  x 

Agrobanco CEO  o x  

Vice President of Risk  o  x 

Vice President of IT o  x  

Vice President of Credit  o  x 

Notary Service Providers ox    

Central Government Digital 

Secretariat 
  o x 

o è Initial Position 

x è Final Position 



Generating momentum for the project, especially when the team was advocating for an 

innovation based on a technology very much unknown (and hard to explain), was accomplished 

by portraying a compelling vision based on the needs of the organization and the assumed 

stakeholder’s personal interests. At the end, the team was able to secure active collaboration 

from the organization’s team and their commitment for the following stages of the project. 

Process flow design: 

The initial scope contemplated the possibility to modify the b_verify pilot kit to allow for 

the streamlining of the land collateral credit process. To design the modifications necessary to 

use the code base of the existing pilot kit the team needed to review the existing , and manual, 

process flow for this product. The original (Spanish) version of the process flow is included in the 

Appendices of this report, however for discussion purposes, diagram 1 below depicts a simplified 

version of the part of the process that deals with the collateral constitution. 

As can be seen, there are several issues that render the application of b_verify very 

difficult in this context, namely: 

• The data that is the basis for records that b_verify would need to commit to the 

blockchain are located in a database that is not the property of Agrobanco. It is the 

Property Registry Authority (SUNARP) that owns that information. 

• Updating the records of land ownership is a heavily regulated process. Even generating 

parallel copies of changes in the status  of this information would need modifications in 

the law to render them useful in the context of credit contracts. 

• Modifying the underlying laws require legislative initiatives with timeframes that are 

prohibitive in the context of the project. 

• There is a strong incentive on the side of Physical Notary services to maintain the status 

quo. A big part of the business of these stakeholders comes from the fees accrued from 

the process of land ownership collateralization. 

• Gaining the collaboration of SUNARP in the pilot was a big challenge, based on previous 

experience.



Diagram 1: Existing Collateral constitution process 

 



Diagram 2: Proposed basic process workflow: 



After a thorough discussion with the Agrobanco team, it was decided that a pilot with a 

newly designed product that involved collateralization of production in warehouse would make 

more sense. This, however, would involve the use of assumptions in the design, since these type 

of credits are not available directly to small farmers (as mentioned before, almost all sell their 

production immediately or store very small quantities on their land). The project team agreed to 

work on this product as a projection of an integral campaign of empowerment by promoting 

associativity.  

A simplified version of the new production in warehouse collateral constitution process 

flow was drafted by the project team (Agrobanco + MIT) and the resulting diagram is depicted in 

Diagram 2. 

The diagram shows the workflow for the newly design process. Based on the arrangement 

of responsibilities in the process, there are several ways that the service can be delivered. This 

configurations have implications in the characteristics and functionality available as well as the 

scope of its outreach. These alternatives are discussed in the following section. 

6. Research findings: 

Based on the workflow outlined in the previous section, it is necessary to define the solution 

design components that must be put in place to orchestrate the information flow and generation 

of reliable and auditable records for the digital warehouse receipts that are to be used as 

collaterals. The modules necessary to accomplish this are described below: 

5. Production Registration module: This module is an optional functionality to be provided 

to small farmers. Based on a mobile device it will allow farmers to register the amount, 

type and quality of the production they are going to take to the Association’s warehouse 

(or the warehouse they contract for that matter). The module is an optional module 

because the registration of production can be performed at the warehouse, but it gives 

the possibility of streamlining the registration process. 

6. Warehouse Receipt Generator: This module can be a desktop or mobile module for the 

warehouse administrative staff. It consolidates the production loads brought by individual 

farmers to generate a warehouse receipt record to be used as collateral. On the farmers 



association’s side it will allow the control of ownership of the different farmers and their 

contribution to the total collateralized inventory. Finally, the module will make the calls 

to the commitment server in charge of committing the warehouse receipt records to the 

blockchain. 

7. Commitment Server: As described in the b_verify specification, this component is in 

charge of packing the warehouse receipt records for commitment in the bitcoin 

blockchain.  

8. Financial Institution client: The module on the side of the financial institution that is in 

charge of matching the records of digital warehouse receipts to the corresponding credit 

instruments they guarantee. Explicit functionality must be put in place to govern the 

privileges management to ensure that access to the warehouse receipts records are only 

granted to their corresponding creditor agency in the case of multiple financial 

institutions participating in the ecosystem. 

Depending on who takes charge of what piece of the solution design, there are three possible 

configurations for a final product. In other words, based on which parts of the process flow fall 

under the responsibility of either Agrobanco, third party providers and the Ministry of 

Agriculture, we can have a different final solution design. Let’s examine these three possible 

configurations below: 

Agrobanco fully integrated product: 

One option is to let Agrobanco integrate the whole process from the collateral constitution 

initiation (by a credit request) until the commitment of the corresponding record in the 

blockchain, which implies governance over the commitment server. This approach has the 

following advantages and disadvantages: 

Advantages: 

• Ease of implementation from a project management standpoint. 

• Easy integration with credit application databases and farmers associations records. 

• Seamless workflow and non-fragmented user experience on the farmers side. 



• Support for the necessary legal framework to make the solution work has good 

possibilities. 

Disadvantages: 

• Agrobanco would be the only provider of the solution, which eliminates the possibility of 

integrating other financial institutions. 

Thrid-Party Service: 

Another configuration would have a third-party service provider to provide the commitment 

server functionality as well as appropriate Application Programming Interfaces to allow 

integration from multiple credit providers. 

Advantages: 

• The model allows for integration of any financial institution interested in providing 

inventory based credit. 

Disadvantages: 

• The solution would require creating a business model that ensures sustainability which is 

an effort not included in this report. 

• Getting support to create the legal framework necessary for the solution to work becomes 

challenging since it is a for-profit institution that benefits from the. 

Ministry of Agriculture sponsored service: 

The final configuration option has the Ministry of Agriculture as the first node of the network of 

commitment servers. The tiered solution would allow multiple financial services providers to join 

the network and participate in the generation of inventory-based collateral records. 

Advantages: 

• This arrangement provides an easy way to generate support for the legal framework to 

be put in place since it would be enforced as one Agriculture Sector Policy (the legal 

instrument that can be used in this context is a Supreme Decree, which doesn’t need to 

go through Congress). 

• It can support third-party financial services providers to join the validation scheme. 



Disadvantages: 

• Mobilizing the support within the Ministry of Agriculture would require a remapping of 

stakeholders and additional effort in generating advocacy for the project. 

A decision of which choice of configuration to choose would be deferred until after the 

completion of the pilot to incorporate the insights that will emerge from its execution. 

Finally, it is possible to question whether this can also be accomplished with a traditional 

centralized database solution. There are two main arguments that help understand why this 

decentralized solution is justified: 

• The reliability of public sector institutions in their internal systems and controls has been 

frequently questioned. The Financial sector Comptroller Office (Superintendencia de 

Banca y Seguros in Spanish) has reported about this weaknesses of Agrobanco before 

[16]. So it is valuable to add this extra layer of reliability based on the immutable nature 

of the blockchain to provide confidence and avoid fraud. 

• Distributed databases and the APIs that allow integration among multiple organizations 

exist for decades, however, the collective action necessary to bring multiple parties and 

enable integration of dataflow has been hard to accomplish. Proposing a blockchain 

solution, even if it basically does the same of a centralized database with additional 

security, has the value of driving this collective action and keeping momentum. This is a 

benefit that cannot be denied. 

7. Further work: 

Having developed the necessary design elements and internal advocacy for the project the next 

steps involve the following steps: 

1. Create a fully functional pilot kit: Based on the process flow outline developed in 

coordination with the Agrobanco team, the appropriate modules should be developed. 

This involves not only the backend server software modules, but also the user interfaces 

in the modules described in the previous section. According to what has been established 



with MIT DCI advisory team, this would be possible after the back-end commitment server 

functionality is operational. 

2. Perform a credit simulation pilot: Once all pilot modules are available and tested, an on-

the-field credit cycle simulation will inform the project team about specific issues that rise 

on a real life implementation. The Agrobanco team agreed to facilitate all the necessary 

elements to guarantee that the simulation takes place on existing farmers association 

premises to gain access to real feedback from all stakeholders. 

Beyond warehouse receipts: 

The introduction of b_verify for warehouse receipt collateralization creates additional 

opportunities in the space of financial inclusion. There is abundant research that deals with the 

limitations of existing credit rating mechanisms. Innovative ways to improve the quality of 

creditworthiness assessment take into account the possibility of using additional data such as 

operational information derived from customer ratings [17]. In this domain, the use of a b_verify 

based solution opens the possibility of creating a data source that can be used to complement 

existing, and frequently limited credit rating. Further work on this project should include the 

implications and necessary framework (bot technical and legal) to use the information on 

collateralized warehouse receipts as complementary information for credit rating of farmers 

associations.  
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Appendix 1: Original process flows from Agrobanco (documents are not classified) 
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