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Mastering Digital Transformation
in Developing Countries
The term Digital Transformation addresses all changes resulting
from the increased use of digital technology on society, economy
and other aspects of human life. The understanding of digital
transformation is very versatile. Over the years, several terms
have emerged to describe the integration of digital technology
into the processes associated with various economic activities.
Three of the commonly used terms are digitisation, digitalisation
and digital transformation. Digitisation refers to the process of
converting analogue content (e.g. text, images videos, etc.) into
digital representation while keeping the original content unchanged. Digitalisation, on the other hand, refers to the process
of converting interactions, communications, business functions
and models into digital ones, eventually resulting in a combination of autonomous, semi-autonomous and manual operations.

Digital transformation refers to the profound change of organisational processes to fully leverage the opportunities of a mix of
digital technologies in a strategic and prioritised manner, whilst
considering present and future trends. i.e. digital transformation
requires digitalisation which in turn requires digitisation as a
prerequisite to obtain digital data. Despite these various
deﬁnitions, digitalisation and digital transformation are now often
used interchangeably (source: i-scoop.eu, 2018).

Over the last decades, digital transformation has made a wide
range of various digital tools and technologies possible, including
the internet of things, cloud computing, big data, Business-toBusiness (B2B) platforms, blockchain technologies, Artiﬁcial
Intelligence (AI) and machine learning. The use of these tools can
not only improve the eﬀectiveness of processes within any given
organisation, but also their eﬃciency. Digital transformation has
also reached the wider society, initially through the introduction
of helpful internet services for everyday life (from online
dictionaries to booking train tickets) on standard computers, and
is now omnipresent with smartphones and upcoming digital
assistants that are constantly online.
Notwithstanding the enormous potential of digital transformation, the digital divide between industrial and developing countries remains large. Almost 60% of the global population are still
oﬄine and are excluded from digital participation. Understanding how digital transformation is aﬀecting issues such as jobs,
wages, education, health, resource eﬃciency and security is a
very important task in the ﬁelds of development work. In the
face of huge societal challenges, how can digital transformation
make a positive contribution?
(continued on page 3)

Dear Reader,

Welcome to the latest issue of All About
AHT GROUP. The world is currently in the
throes of a digital revolution with signiﬁcant implications for global economies and
livelihoods. The rise of digital broadband
networks, and their associated applications, is being used to transform the way
people communicate, socialise, work, shop
and travel, and is creating entirely new
ways for businesses and governments to
work and communicate. This rapid technological, socio-economic and behavioural
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change aﬀects both industrialised and
Development and
developing countries. The ongoing ICT
Marketing
revolution brings with it a range of challenges, but ﬁrst and foremost enormous
opportunities for development thinking and practice.
In this edition, we present several projects from our youngest department, the Department for IT and Software Development, which has
developed tailor-made software solutions to store, manage and analyse data in our various ﬁelds of work to improve decision-making,
transparency and accountability. For example, in Indonesia, we have
developed a Waste Information System (WIS), with the aim to
provide complete information on the waste chain from waste
production to its recycling or ﬁnal disposal, to optimise long-term
solid waste management. In Rwanda, AHT has developed a Monito-

ring and Evaluation System (MEIS) for the Government of Rwanda
which grew from a simple M&E tool to its primary tool to manage its
core functions related to local development planning, procurement
and implementation. For the Lake Chad Basin Community (LCBC),
AHT has created an online information system which stores and
manages a wide range of existing historic, current and relevant spatial
and non-spatial data as well as information from all the LCBC member
states and other regional basin stakeholders.

Mastering the digital transformation process in developing countries
might be one of the most crucial challenges of the 21st century. It is
not about helping developing countries to catch up with the rest of
the world, oﬀering standardised technical solutions, it’s about
meeting a country’s speciﬁc socio-economic priorities. An essential
part is involving all stakeholders, policy makers and software
developers in this ongoing learning process.
We hope you enjoy this edition of our newsletter and would like to
take the opportunity to wish our clients, donors, partner ﬁrms and
colleagues a Merry Christmas and a Happy and Successful Year 2019!

Team Members of the Department for Information
Technology and Software Development

New contracts recently acquired by AHT:

Rwanda: Upgrading the LODA MEIS SP Module (DfID) +++ Liberia: Conservation of biodiversity in the Taï-Grebo-Sapo forest complex,
Addendum 1 (KfW) +++ Uzbekistan: Sustainable management of water resources in rural areas in Uzbekistan - River Basin Planning
curriculum development for the Tashkent Institute of Agricultural Irrigation and Agricultural Mechanization Engineers (TIIAME)
+++ Chad: Lake Chad Basin Sustainable Water Management II: Information Exchange and Internal and External Communication Management, Addendum 3 (GIZ) +++ Tunisia: Support to stakeholder communication processes for Integrated Water Resources Management in
Kairouan and Sidi Bou Zid, Tunisia (GIZ) +++ Tanzania: Lake Victoria Water and Sanitation (LVWATSAN) - lnstitutional Strengthening &
Capacity Building (EIB) +++ Rwanda: Global Connection web portal platform for Social development projects (UNICEF) +++ Madagascar:
Investment Funds Madagascar National Parks Phase IV - Sustainable Coastal Fisheries Project (KfW) +++ Mali: Small-scale Irrigation in the
Gao and Ménaka regions – IPRO GAO and IPRO-Ménaka (KfW) +++ Cameroon: Support to the Forestry and Environment Sector Program,
Phase II and III, Climate Protection (REDD +) and Spatial Planning (KfW) +++ Cameroon: Forest and Environmental Sector Programme:
Support for the implementation of activities ﬁnanced by the Common Fund, Addendum 8 (KfW) +++ Ukraine: Design and implementation
of a training for amalgamated communities on municipal waste management and technical assistance in elaboration of draft action
plans (GIZ) +++
Cover photo:
Digital Transformation concept - Compass needle pointing Digital Transformation ©Sashkin/shutterstock
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Mastering Digital Transformation in Developing Countries (contd.)
The beneﬁts of
digital transformation include for
example, improved
decision-making for
Integrated Water
Resources Management (IWRM), river
basin management,
and climate change
Thorsten Kisner
adaptation, through,
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for example, the use
Technology and
of web-based data
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management systems, remote sensing and other ICT tools. It can also play a
major role in improving gover nance, transparency and accountability in decisionmaking. Having acknowledged these beneﬁts, the international community has been
seeking to provide technical and ﬁnancial
support through bi-lateral and multi-lateral
cooperation to close the digital divide
between industrial and developing countries.
In this year’s High-level Political Forum on
Sustainable Development (HLPF) the range
of ways in which digital transformation can
beneﬁt the Sustainable Development Goals
(SDGs) was discussed. For example, it could
help minimise inequality by providing access

to basic services, such as e-health or online
education. It can be used by governments to
better connect to citizens through e-government tools, and to improve stakeholder
engagement and information management.

This edition of the All About is dedicated to
AHT’s in-house IT development as well as the
project activities of its Information Technology and Software Development Department. Process optimisation using appropriate
software solutions has been a major crosscutting issue in our work for several years.
AHT’s software development staﬀ provide
tailor made solutions for our inhouse needs
as well as for projects in all our core ﬁelds of
work. Beginning as a service provider for our
other departments (i.e. Water Resources
Management and Irrigation, Nature Conservation, Forestry and Agriculture, and
Communal Infrastructure and Governance),
the software development team became a
stand-alone Department for IT and Software
Development in 2015. With its software
development capacities, AHT can realise
software products of all scales, from standalone single-user desktop programs to large
multi-user, multi-purpose web-based
information systems. AHT has adopted a
philosophy seeking to always use a solid tech-

nology stack which can accommodate the
growth of its customer’s processes. To this
end, regardless of the information system
scale, AHT incorporates aspects such as ﬁnegrained user access roles, centralised data
management, user-friendly access, and
machine-to-machine connectivity allowing
cross and inter-linkages alongside sophisticated data analysis functions.
The upcoming pages present a selection of
AHT’s recent assignments in this ﬁeld.

Within the framework of the smallscale irrigation projects in Mali, AHT
GROUP AG has trained local staﬀ to
take orthophotos of agricultural areas
using DJI Mavic Pro Platinum drones.
To do this, AHT’s drone experts
trained local staﬀ in drone operation,
the planning of drone missions using
android applications, the processing
of aerial photographs and the digitisation of cultivated areas using QGIS.

These photos are calculated with
Pix4D (see photo) to allow the
monitoring of cultivated areas in a
transparent and eﬃcient manner.

Calculation and creation of a point cloud and photo mosaic from drone images with Pix4D
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Inhouse Software Development
The client as part of
the process
With more than ten
years of experience
in the domain, the
software development team at AHT
has adapted and
adjusted valuable
best practices and
Karola Winzer
techniques from a
IT Expert and
variety of proofed
Software Developer
project
management and workﬂow
approaches to match the characteristics of
development cooperation projects for the
development of software.

Particularly when implementing IT services in
development countries, some major obstacles need to be overcome: Clients cannot be
visited very often for software development,
projects are limited in duration, there are
strict reporting requirements for donors and
clients, and funding is tighter than in a purely
private sector context. As a result, the standard project cycle for software development
at AHT has a range of measures to ensure
close communication with the client
throughout the process, ensuring the chosen
developments are in line with their wishes
and expectations of the software. It begins
with a software requirement speciﬁcation
(SRS), a standardised way to record the
functional and the non-functional requirements. The product must be capable of fulﬁlling certain tasks and match given additional
parameters such as speciﬁed usability or

AHT Inhouse Software Development
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security aspects. Only after this technical contract (comparable to detailed terms of reference) is ﬁxed, further work on project implementation continues. Due to the crucial role
the SRS has in the project, AHT has developed
a dedicated tool (the web-based SRS portal)
to record the requirements and let the developer as well as the client set their implementation status. If both agree that all features
are implemented and successfully tested, the
system is ready for production. To maintain
contact with the client during implementation, IT professionals at the client act as a
bridge between the software development
team and the client’s management. These
people are also included in the development
teams’ issue tracking system. Following the
philosophy of the minimal viable product, the
client receives presentations at key development stages, reﬂecting the current
appearance and feature-set of the software.
This ensures that the product remains conform to the client’s needs and allows for ﬁne
tuning of the software. Besides the technical
implementation of products, AHT always
strongly emphasises the need for accompanying measures including capacity building
and training. Without motivated and trained
staﬀ who can use it to its full potential, even
the most advanced software solution will
remain irrelevant in the client’s everyday
work.
Characteristics of the
development methodology
While supported by a set of tools and procedures to make the software development
process eﬀective and target-oriented, the

members of the software development team
at AHT have a high degree of freedom of
choice in the way they can work most productively. This includes the choice of their
development environment, such as the computer and operating system used (Desktop or
Notebook with Microsoft Windows, Apples
MacOS or Linux), tools to write source code,
maintain databases etc.
To ensure a seamless collaboration, elements
such as a central (versioned) storage system
for source code, automated tests for source
code extensions and modiﬁcations and other
measures are taken. Project-related communication is done using a task-based micromanagement solution (a JIRA issue tracker).
Work can be organised here, issues, improvements and bugs can be discussed, and
representatives of the client and members of
the QA team can participate. Tasks can also
be prioritised and assigned to versions, enabling the management of planned releases (e.g.
demo version, ﬁnal version, patch versions).
The objective is that in the end, all stakeholders have a good overview of the status of
the project and the project manager can steer
the process eﬀectively with a focus on the
diﬀerent versions and milestones.

Technology stack – high quality
Open Source building blocks and
custom-made developments
The focus of AHT’s software development are
enterprise-grade, web-based information systems. These systems are well-proofed, scalable and match best current and prospective
future requirements. The technology stack to
implement information systems is based on
the Java Enterprise Edition and is accompanied by many other tools and libraries from
3rd party vendors, as well as an ever-growing
toolbox developed by AHT staﬀ. Everything
that is included is Open Source from the runtime environment (JEE application server), the
database management systems and geo-spatial server components used, up to the libraries used in the software development itself
(e.g. PrimeFaces for building user interfaces or
JasperReports to create well formated, printer-friendly forms). The AHT toolbox is also
freely available as Open Source on GitHub.
Using Open Source elements as building
blocks and handing over the products own
source code ensures that the client receives a
solution with no additional license fees.
Furthermore, through the combination of
receiving the source code enhanced to
industry standards, open libraries and tools,
the developed solutions are future-proof and
ready for a range of possible extensions.

Rwanda: Establishing a nationwide Monitoring and Evaluation Information System (MEIS)

Rania Taha
IWRM Expert

The Government of Rwanda (GoR) has made
considerable headway in its eﬀorts to achieve
economic growth and reduction in poverty
levels. This has led to a reduction in the percentage of people living in poverty from 44.9%
to 39.1% from 2011 to 2014, with a corresponding reduction in extreme poverty from
24.1% to 16.3% over the same period (Source:
Rwanda Poverty Proﬁle Report, August 2015).
However, combating poverty remains one of
the country’s main challenges and has become
an objective of the GoR’s Vision 2020.

The MEIS achieved and surpassed its initial objective and has since
grown in scale. Today, more than 3,880 infrastructure projects and
4,411 contracts have been managed through the system, and
approximately 1.2 million individual payments to beneﬁciaries are
made annually. The MEIS captures and stores a wealth of data related
to the allocation of funds using 3,230 general and project-speciﬁc
indicators. The geographic coverage of the MEIS extends to 30 districts
across Rwanda and as such is accessible to 2,088 active users who
enjoy varying degrees of authorised access to the system responding to
their mandate and needs. In view of that fact, the MEIS has been able
to successfully link the grass-root and high levels of planning.

Monitoring progress in reducing poverty through project activities
requires a functional system of Monitoring and Evaluation (M&E). To
this end, in 2014 AHT was awarded its ﬁrst BMZ-funded contract to
support Rwanda’s Local Administrative Entities Development Agency
(LODA) alongside its associated districts for the development of a
Monitoring and Evaluation Information System (MEIS) to enable the
monitoring of projects’ progress and performance during their entire
lifecycle.

MEIS quickly grew from a simple M&E software to become LODA’s
primary management tool for all its core functions related to planning,
procurement and implementation focusing on two types of projects:
those targeting Local Economic Development (LED) through improved
infrastructure, and those targeting Social Protection (SP) through direct
support to beneﬁciaries. MEIS also evolved to become a tool for
improving LODA’s governance, enabling more transparency and
accountability in the allocation of funds.

Amongst others, LODAs MEIS is used to issue household certiﬁcates that guarantee
access to several services like medical care across the country© Rawpixel/shutterstock

Mozambique : Transforming Hydrological and Meteorological Services

Hydrology Expert Mr. Gerald Howard with the team from the ARA Centro Norte assessing the data available as hard
and soft copies © G. Howard

Mozambique is one of the countries which
are most vulnerable to natural disasters. This
vulnerability makes hydro-meteorological
monitoring and forecasting essential for
disaster risk reduction and management. In
May 2018, AHT and its lead partner GAF AG
were contracted to support the Government
of Mozambique through providing “Consultancy Services for the Design, Development
and Implementation of a National Integrated

Water Resource Management Information
System (NIWRMIS)” as part of the “Transforming Hydrological and Meteorological Services Project (HYDRO-MET).” The overall
objective of these services is to design and
implement an operational NIWRMIS and a
website for the National Directorate for
Water Resources Management (DNGRH), the
National Institute for Meteorology (INAM),
and ﬁve Regional Water Authorities (ARA).

Original hardcopy of ﬂow measurements used to
develop the rating curve at a streamﬂow gauging site.
This information will be stored in the NIWRMIS
©
G. Howard

The NIWRMIS and the website will allow
these entities to eﬃciently collect, store,
manipulate, analyse and share hydrometeorological data.
Rania Taha
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Chad: Transboundary Water Resource Management – Lake Chad Information System (LIS)

Lake Chad is at the centre of one of Africa’s
greatest hydrological basins. It covers an
area of about 2.4 million km² (and 427,500
km2 for its conventional basin), is an economically and ecologically important area and
home to 38 Million people living in one of
the six member states of the Lake Chad
Basin Commission (LCBC). These are: Nigeria,
Cameroun, Chad, Niger, Central African
Republic and Libya. Established in 1964, the
Kristin Seeber
LCBC has the mandate to protect natural
IWRM Expert
resources, regulate the monitoring and coordination of transboundary water projects
and the use of water, and to mediate in conﬂicts between the diﬀerent water users. The organisational, technical and human resource
capacities of the LCBC require strengthening to enable it to fulﬁl its
mandate and have a positive impact on its visibility and acceptance
across the member states. AHT GROUP has been supporting the LCBC
to develop these capacities in recent years on behalf of GIZ.

To ensure sustainable cross-border water resource management a
focus has been placed on strengthening data exchange between
member states and supporting the development of IWRM products
and decision-making processes with basin stakeholders. To this end,
the Commission has set up the Lake Chad Basin Information System
(LIS). The system was developed by AHT GROUP during the previous
phase of the GIZ supported LCBC project (2011-2014) and is currently
in its implementation phase (including the implementation of a user
concept, the import of all existing data and information and the
establishment of access to the LIS from outside LCBC).

The beneﬁts of the LIS are that it facilitates the systematic storage
and classiﬁcation of water relevant data in a central place (regional
data base) which is then made accessible to all member countries.
Additionally, it facilitates the retrieval and exchange of data and aims
to improve the analysis of relevant data on water, climate, environmental and socio-economic factors and thus contribute to improved
monitoring and planning in the basin.
Structure of the LIS graphic interface
The LIS user interface is structured under four technical, drop-down
menus (Climate, Water, Environment and Socio-economy), each with
associated sub-menus. Each sub-menu is presented as an interactive
web page with the following structure:

description of the topic;
· aa general
browser
window displaying a thematic map;
· an interactive
· each layer; legend describing the symbols used and colours of
data source is speciﬁed in a tab located below the thematic
· the
map;
· ﬁnally, a temporal analysis is speciﬁed for some chronological data.

In addition to the technical menus, there are two further menus:
one dedicated to administration with additional features such as the
import of data into the regional database (RDB) and the second is the
RDB itself. The system provides information in both French and
English to ensure access to all users.

The LIS is an online information system which stores and manages a
wide range of existing historic, current and relevant spatial and nonspatial data and information from all the LCBC member states and
other regional basin stakeholders. Data are also synthesised in maps,
charts and tables accessible through a user-friendly interface.

Screenshot LIS Surface Water Stations in the Basin
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Surface Water Station at Chari River
represented in the LIS© CBLT

Indonesia: Accurate Waste Flow Tracking – a cornerstone of eﬃcient planning of Solid Waste activities

In the scope of the
KfW/SECO-funded
“Emission Reduction in Cities” (ERiC)
Programme, four
sanitary landﬁlls are
to be planned, build
and operated. AHT
is implementing the
accompanying measures for the proHelge Hemmer
IT Expert and Software
gramme, aiming to
Developer
increase eﬃciency
in the operation of
the landﬁlls and at sorting and composting
stations. This is done by supporting the
Waste Management Units of local authorities in areas such as institutional and
ﬁnancial management, the collection and
transport of waste, legal reform, public
communication and the involvement of the
private and informal sectors.

For this speciﬁc context AHT has developed a
Waste Information System (WIS), with the
aim of providing accurate and complete
information on the waste chain from waste
production up to the waste’s recycling or
ﬁnal disposal. This information is then used
to optimise long-term solid waste management. The main challenge in establishing the
WIS is the heterogenous nature of the data
collection points. They range from wellequipped landﬁlls with precise weighbridges
to simply staﬀed transport stations, as well
as containers or collection points with no
staﬀ that are simply allocated waste disposal
sites. To address this, the WIS has been
designed to match the data collection capacities of the respective sites, with data
logging options for diﬀerent data collection

Simple waste collection by hand cart © H. Hemmer

Data collection into WIS

possibilities (e.g. detailed recording of
vehicles, their exact weight, waste composition, etc. to a simple counting of carts entering a site per day). Data collection can be
carried out either on hardcopy forms for less
well-equipped sites or directly into the WIS
using a PC or an interface optimised for
mobile devices. The collected data is stored
in its original form (e.g. carts per day), but
also processed to create comparable measurements by calculating an associated
weight from predeﬁned standard waste
densities (for household waste, market

waste, etc.) and from waste container
volumes (for diﬀerent types of carts, trucks,
etc.). With this chosen approach, data
acquisition can improve as new data
measurement options become available at
diﬀerent collection sites.

Refuse collection vehicle on its way to a well-equipped landﬁll with precise
weighbridges © H. Hemmer
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How Digital Transformation changed work at LODA:
Interview with Mr. Saidi Sibomana (LODA)
What was the situation LODA and Local
Governance were facing before the introduction of the information system?
LODA started in 2002 managing infrastructure projects and it was quite diﬃcult to
manage thousands of infrastructure projects
across the country from planning, budgeting
up to implementation and monitoring. In
2006, KfW initiated a monitoring manual and
the ﬁrst steps towards computerisation with
an MS Excel sheet. But even with Excel, data
were still distributed across the country. Files
were available in diﬀerent versions, delays
occurred in sending ﬁles to us and we had
huge challenges in aggregating these data to
generate a consolidated report.
What challenges occurred during the
nationwide rollout of the system?
The ﬁrst challenge we had was in human
capacities. On our side, we had only one
person to manage the system, and then we
had thousands of users across the country
with limited capacity in IT, sometimes no IT
equipment or slow internet connections.
Servers and even server hosting were an

issue. Seeing the great potential of the MEIS,
LODA and the Government of Rwanda have
made great eﬀorts to solve these issues. The
number of staﬀ responsible for operation
and support of MEIS was increased, IT equipment was installed in district and sector
oﬃces and internet connections were set up.
The system is now operated in Rwanda’s
national data center. There was a huge
training need at district and sector level.
LODA managed to train 2,000 people in
several training sessions covering the
diﬀerent modules of MEIS.
What are the main advantages of having a
tool such as MEIS?
There is not only one advantage of MEIS.
Firstly, we have solved the challenges
mentioned before. We also have this huge
advantage that both aggregated and detailed
information are directly available in the
system. Even at higher management level it
is possible to get these reports directly from
the system without asking other staﬀ to
compile them and waiting for the results.
People at grassroots level became more

familiar with IT and now, after being trained,
they are able to work more eﬃciently with
the tool. We have a central registry of
households supporting the nationwide
payment in Social Protection.
Where do you see MEIS in 10 years?
Everyone at the grassroot level is working
directly from their notebook with the system
for planning, budgeting, contracting,
monitoring and all related aspects of their
work. There is no more need to ask people
for reports, this and further discussion or
coordination is directly supported with IT
tools. Like our national e-procurement system, LODA’s information system will
become the trusted platform for local
government information to provide data and
information directly through the platform.
We will have much more eﬀective and faster
processes, for example the direct and digital
execution of payments.

Group photo during the workshop: ‘Towards accountable social and economic development at local level through citizen participation and digitalisation’,
6-7 June 2018, Kigali, Rwanda. © LODA
Third person from the right: Mr. Saidi Sibomana, Division Manager, Local Development Planning and Programs Division (LODA) and participants of the workshop
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