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This final Report is a deliverable of a Technical
Assistance project managed by the World Bank
Group and funded by the Korean Trust Fund on
ICT for Development. The project was entitled -
Spatial Data Infrastructure (SDI) for monitoring
development outcomes in Jordan. A study team
consisting of the Interdisciplinary Research
Consultants (IZRC), Jordan and ESRI Canada
completed this project in September 2011. This
report contains a comprehensive summary of all
activities and  their corresponding  findings
the of the

Recommendations and an assessment are also

throughout span project.

provided.

To start, the study team established the existing
Jordan GIS/SDI context through conducting 15
local case studies as well as an empirical study
(survey) of 48 stakeholder organizations. The
study team looked at the situation of existing
GIS/SDI systems, the institutional settings, the
policy and legal environment, the technical and
the
infrastructure, the human resources available, and

geo-data  situation, supporting  physical
the funding environment. Analyzing the collected
data the
GIS/SDI context and common challenges were

identified.

revealed trends within Jordanian

Historical ~context was also taken into
consideration on local and international levels. On
a local level, a 2006 study was commissioned by
MoICT and completed by Bearing-Point Jordan
which provided an excellent summary of the state
of GIS/SDI in Jordan at the time. In the first
Interim Report, the 2011 study team provided an
update to the Bearing Point document and
showed that there are pockets of expertise within
the country, including: DLS, MoMA, GAM, Ai
and RJGC (RJGC were unable to respond directly
to project requests for information, so their level
of expertise was assessed through anecdotal
Furthermore, the 2011

information). team

10

Executive Summary

proposed several recommendations to
complement the “National GIS Strategy”. To ensure
the continuity of the effort, the 2011 team aligned
with  the

institutional bodies and legislative modifications.

its recommendations

proposed

On an international level, the team tapped into the
vast international expetiences in establishing
national SDI programs. Eleven international case
studies were selected that cover both regional and
country level SDIs. Lessons learned for Jordan
were derived on a per case basis. Combined with
the outputs of the local context, the international
cases furbished best practices and industry trends

that will influence and assist the effort of
establishing the Jordan SDI (JSDI).

Based on the above, it was concluded by the 2011
study team that lack of funding and capacity
building were the main obstacles to successful
SDI implementation in Jordan. Other challenges
were identified and proper recommendations were
devised including developing the following: a
capacity building and HRD strategy; an SDI
awareness building framework; a financing
strategy; a monitoring and evaluation framework;
a government and stakeholder agreement strategy;

and an action plan for SDI implementation.

The 2011 study team developed a strategy for
capacity building and HRD in SDI in Jordan with
the following goals:

1. Goal 1: Create an SDI coordination and
leadership unit including the Jordanian SDI
Board and a supporting full time secretariat.

2. Goal 2: Further develop capacity in the core
data set provider institutions including (but
not limited to): DLS, RJGC, GAM, NRA, and
MoE.

3. Goal 3: Address Human Resource
Development Challenges including:
institutional capacity building, coordination of
HR development, curriculum/training course
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development, staff retention, current HR
practices and professional development.

4. Goal 4: Undertake Courses and Training for
GIS and SDI including: academic training,
commercial training and on-the-job training.

5. Goal 5: Provide SDI Technical Assistance and
Training Requirements for HRD including
recommended training for managers, geo-
professionals, technicians and users.

An SDI awareness building program among
stakeholders, users and others would include the
development of various communication material
for distribution through diverse mediums such as
conferences, workshops, reports, websites,
meetings, email and personal communications.
The medium and the message would be tailored to
specific audiences such as participating agencies,
existing and potential users, and the general
public. The awareness raising program would
continue throughout the project with messages
ranging from the general benefits of using SDI to

specific implementation examples within the JSDI.

The 2011 study team found that budgets for GIS
and SDI within Jordanian organizations varied
significantly but were generally insufficient to
support the development of the JSDI. It is
recommended that JoD 4M additional funds are
the full development
implementation of the JSDL
financing the development of the JSDI include: i)

required  for and

Options  for

funding from a new annual budget allocation for
the JSDI; ii) the creation of a JSDI fund through
the reallocation of 1% of the land transfer tax; and
iii) a fund created by the GoJ and an international

donor agency.

In order to measure the successes and areas for
improvement in the JSDI capacity building and
HRD, a monitoring and evaluation program needs
to be put in place. The study team recommends
that a number of indicators and metrics be
the
development of capacity for the JSDI. These

developed to show progress against

include: resource availability; JSDI output metrics;

11

indicators of progress; and metrics of efficiency

and value.

In order for the JSDI to be successful there needs
to be broad agreement from the governments and
stakeholders. While there are a range of methods
of gaining agreement within jurisdictions, the
study team recommends that JSDI legislation
would be the best method for ensuring a common
understanding in terms of vision, implementation
Suggested JSDI
legislation should contain the following sections:
Definition,

and protection of budgets.

Overview, Governance, Policy

Framework, Data Framework, Spatial Services
Infrastructure, Resources, Regulations, and
Implementation timetable and schedule. A list of

recommended data layers is also recommended.

Several examples of legislation and policy
frameworks from other countries are also
provided.

The JSDI action plan includes the following
elements: promoting the JSDI to stakeholders;
coordinating and forming the SDI governance
stakeholder
organizations, starting with data producers;
addressing HRD challenges; training in GIS/SDI;
TA advisory services for the SDI overall and for
HRD

outreach;

structure;

capacity  building in

specifically;  building and

awareness

and financing - both initial and

sustainable funding.

Two of the core SDI institutions DLS and RJGC
both SDI data providers, are encouraged to gain
more autonomy to allow them to improve their
systems technically and financially. The purpose of
this is to allow them to improve the provision of
core data to the community at affordable rates for
SDI purposes.

In conclusion, the study team found that there is a
need for the JSDI and that there would be
significant  benefits to its implementation,
including improved government efficiency and the
development of  private  sector  business
opportunities. However, as with any development,

there are currently barriers and implementation
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risks that need to be addressed or resolved.
Funding the JSDI development and operation
needs to be determined. Coordination and
governance structures need to be put in place.
Legislation needs to be developed and
implemented. A JSDI development project needs
to be realized that will help build the technical

infrastructure, data, services and policies. Finally

12

an operational JSDI needs to be maintained and

expanded as needs arise.

The study team also found that Jordan is currently
at a point in time where, although there are risks
and obstacles in front of the JSDI, these are not
that a
implementation of the JSDI is possible and a

insurmountable and successful

positive outcome would be expected.
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Chapter One: The Local Context, Current State of SDI in

Introduction

The 2011 study team examined the local context
within Jordan to understand the existing SDI
efforts and the various stakeholders, as well as
identifying the challenges they face and their
nature. A stepping stone to devising an SDI
strategy for the Kingdom included tapping into
the vast international and industry experience in
this regard. Knowing the local context enables the
study team, as well as decision makers to propose
and evaluate various potential strategies and
recommendations which address the challenges.

11 Local Case Studies from Jordan

In order to develop a good understanding of the
current state of play of SDI in Jordan, the team
conducted 15 local case studies. In an attempt to
have a comprehensive study of the SDI scene, the
case studies included major stakeholders from
public, quasi-governmental, semi-autonomous and
private sector entities. Where the information was
available, the case studies evaluated the following
criteria:  Geospatial data, Metadata, Services,
Policies, Agreements, Institutional arrangements,
Human resource development, GIS/SDI funding.

1.2 Lessons Learned from Local Case
Studies

Multiple entities from both public and private
sectors are at various stages of maturity with
respect to SDI. The study team acknowledges the

Jordan

tremendous efforts by GIS managers throughout
the Kingdom in facing multiple challenges to
create and sustain their operations. The challenges
are:

e Establishing awareness of SDI as a
framework in which GIS is a crucial

Organization |

Royal Jordanian Geographic Center (RJGC)

Department of Lands and Survey (DLS)

Greater Amman Municipality (GAM)

Ministry of Public Works and Housing (MoPWH)

Public Security Directorate — Command and
Control Centre (PSD-CCC)

National Electric Power Company

Adqgaba Special Economic Zone Authority
(ASEZA)

National Centre for Agriculture Research and
Extension NCARE)

National Broadband Network Project ( NBN —
MolICT)

Land Transport Regulatory Commission (LTRC)

NAVTEQ Project

Umniah Communications

General Computers and Electronics, Co. (GCE)

InsideJo and Nokia Initiatives

The Amman Institute for Urban Development
(A)

Table 1: Organizations covered by the local
case studies

component.

Management  personnel  across  all
interviewed entities utilize GIS and SDI
interchangeably without any
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Otrganization Types

Response Yes

Response No

Governmental Ministries and Agencies 19 1
Entities
Higher Education 6 0
Quasi Governmental 5 2
Municipalities 10 2
Semi Autonomous 3 0
Agencies
Private Sector 3 1
NGO 2 0
Total 48 6

Table 2: Surveyed Organizations by Designations

differentiation. Despite the teams’ efforts
to clarify and point the differences, such
inclination clearly indicates a potential

concept mix up.

Data centric approach with a focus on
outputs rather than process centric
approach with a focus on policies

A common denominator is the

evolutionary path starting with the
establishment of a GIS system as a nuclei
for SDI, integrating GIS into existing
workflows, establishing GIS as a cross
functional unit and eventually moving to
the ultimate SDI policies and framework.
This is demonstrated by DLS, GAM and
ASEZA.

proper policies in place, does not indicate

Such progression, without
the conception of an SDI. Prone to other

entities’ financial resources, the
importance of spatial data to its current
operations, and the prevalence of an
incubating department, does not increase
the potential of achieving a sound
implementation of SDI. Instead, this may
limit SDI to its GIS department, like
another data collection, analysis and

dissemination software.

14

SDI as a complete framework has not
been realized yet at any institute
within the Kingdom. Instituting SDI
policies seems to be a common problem
across all entities.

Lack of funding is crucial challenge
across all entities. This challenge
impedes organizations’ ability to procure
hardware/software/base maps and
amplifies their human resources retention
challenge.

Human  resources
manifested in two parts:

challenge is

o Retention and recruitment of
expertise through competitive
remuneration. In the public
sector, this is exasperated by the
civil service law and its limited
salary scales.

o Fresh graduates lack of hands on
training and good understanding
of broader Geomatics topics,
rather than a mere mastery of
software packages.

Data exchange in real time is limited
with regards to:

o Involved stakeholders

o Formal SDI definitions for data
exchange services
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1.3  Empirical Study

In order to reflect Jordan’s current status through
quantitative data, the study team conducted a self
administered SDI Fifty (54)
organizations were surveyed, out of which forty

survey. four
eight (48) responded to the questionnaire. The
questionnaire was comprised of seven (7) axioms:
organization  information, institutional and
organizational status, software, hardware, and
network axiom, basic data and data layers, human
resources, funding resources, and the final axiom

was strategy, vision, and progress.

To have a representative sample of all
stakeholders, the questionnaire was distributed to
governmental entities, private sector, education

sector, quasi governmental, and NGOs.

1.4 Current State of Play in Jordan (2011)

Context

Both public and private sector entities are taking
action to capitalize on the benefits of having a
spatial data infrastructure. Consequently, the
number of stakeholders will continue to increase
as cost of acquisition continues to drop due to
technological advancements and competition.
Establishing a national SDI is no simple task, the
complexity of such an initiative is proportional to
the number of stakeholders and the maturity of
the existing implementation. Subsequently, with
four major stakeholders {RJGC, DLS, GAM and
ASEZA}, numerous governmental entities of
various types developing their SDI, and growing
interest from the private sector, Jordan is ready
for assistance with the establishment of its

national SDI and it is a good candidate for it.
Current Challenges

From an institutional settings perspective,
there are no SDI laws or regulations. Vision and
mission statements exist on a limited basis on a
per unit or department level. On a national level

15

the
National GIS Committee. The committee has
lobbied the GoJ to approve the National GIS
Strategy of 2006. Unfortunately, its efforts reached

leadership has been assumed through

a stalemate. On a sub-national level, the 4 major
stakeholders have separately been proactive in
extending support for other agencies to establish
their  GIS lack  of

coordination is noticeable although stakeholders

systems. Nonetheless,

are doing what they believe is possible.

From a policies perspective, no clear policies
are defined for acquisition, ownership, pricing,
access, dissemination,

sharing, custodianship,

preservation, and governance of data.

From a geo-spatial data and metadata
perspective, Jordan has no common maps and no
map standards. There is no agreed geodetic datum
nor agreed map projection system. While there are
at least 15 or maybe 20 viable GIS systems in
operation, there is no agreed common data
dictionary, no common data model. Few data
classification systems exist and neither do
inventories of data sets in organizations or lists of
maps and aerial photography. Indeed there is
much misinformation about them. GIS software
providers’ standards are saving the day when it
comes to metadata. Most organizations report
using the default metadata structures associated
Metadata

accuracy, coverage and currency vary between

with their existing GIS packages.

entities.

From a data services perspective, of the 15-20
GIS systems in Jordan, there are only a few that
are interlinked and exchange data over networks.
No formal SDI data service architecture, such as
service oriented architecture, is employed. Jordan
boasts a strong and diverse offering of networking
services via its vibrant private telecommunications
sector. Furthermore, the NBN project at MoICT
is on a 3 year mission to connect educational and
health entities across the Kingdom using a
nationwide fiber optics network. Consequently,
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network services and technologies to deliver SDI
exist.

From a financial perspective, lack of funding is
a crucial challenge across all entities. It impedes
their ability to procure hardware/software/base
maps and their human

amplifies resources

retention challenge.

From a human resources perspective, there are

some very good professionals doing some good

16

and worthwhile GIS activities. Their remuneration
is not competitive by local private sector or
regional standards. The majority of organizations
reported that little or no effort is being done to
combat brain drain. Those who do, offer better
remuneration, training or flexible working hours.
Governmental entities are limited in their ability to
offer competitive remuneration due to the current

civil service law with its restrictive salary scales.



Chapter Two: International and Industry Drivers and Trends

Introduction

The project prepared country and regional case
studies in a search for SDI models and lessons for
Jordan. The case studies were chosen by the
project team based on a mix of factors from a list
of SDI / GIS practices in developed and emerging
economies. As well, the team wanted to have
examples from countries nearby to Jordan and
similar in size and population numbers. Also some
of the respected federal countries (e.g., USA,
Canada) are presented for Jordan as well as newly
emerging countries (including republics such as
Croatia) and long time democratic countries and
EU member states Sweden and the Netherlands
plus a mix of bi-cameral and uni-cameral

governments .

Industry trends and drivers were identified using a
literature review of published articles by experts in
books,

proceedings.

Internet, and  conference

The kindly
provided the study team with some of those

journals
valuable reviewers
references. The focus of the study team was to
identify trends and drivers that may influence
Jordan’s quest to establish a national SDI.

These efforts enabled the team to tap into the
wealth of international and industry experiences in
SDI development. In addition to the local context,
presented by the current state of SDI in Jordan,
these studies provided an important international
and industry perspective.

2.1 SDI Principles Derived from
International Case Studies

17

for SDI

The following principles were deduced from the
SDI international case studies conducted by the
team:

e Principle: Leverage and build upon
existing efforts, structures, and
institutional arrangements to the
extent possible, especially in cases
with a relative absence of political
support or a legislative mandate.

e DPrinciple: While the longer-term
architecture and application areas of
an SDI will be generic and cross
disciplinary, focus initially on specific
application areas that address well-
articulated needs. When concrete
application areas are absent, SDI
initiatives tend to lose traction.

e DPrinciple:  While the  initial
implementation of SDI components
in developing countries is often
assisted through donor and other
NGO funding, it is sometimes the
handover and lack of continuity and
sustainability where SDIs fail when
donor projects come to a close.

e Principle: Be sensitive to and have a
mitigation plan for technological
challenges during the ecatly phases of
SDI implementation activities.

e DPrinciple: Legislation is a powerful
SDI enabler.

e Principle: All stakeholders need to
remain engaged and encouraged to
remain at the table.

2.2 Institutional, Trends and Business

Matters

The
institutional,
relation to SDI:

the
and business

following  summarizes observed

trends matters in
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A shift
Agencies
In the last 20 years in many countries
there has been a shift in SDI leadership
from national mapping agencies to user
agencies, often a to comprehensive land
administration agency ot an
environmental agency.

from National Mapping

A Move to Large Land Agencies

Over the past 20 years, there has been a
growing trend to merge all land functions
into a one mega land
Ministry/Commission/Department/Age
ncy. Such an agency that, among other
tasks, drives or promotes SDI and is
often self sufficient in funding.

Governments are taking the lead in
SDI

In several countries in the last 10 years,
national governments have taken a strong
role in SDI. They have stepped-up and
provided legislation, leadership and
direction (e.g., all EC member states).

Geospatial (Geodata) Strategies are
Introduced

Geodata strategies aim to define the
approach needed to ensure such
geospatial  information  infrastructure
meets the ongoing business needs of
governments at all levels, and provide the
framework for the leadership and
direction needed for managing geospatial
information.

Improving Government  Service
Provision Response Times

The imperative of both central and local
governments in trying to give citizens
more timely approvals to development
and environment project applications, has
mobilized local government professional
officers to harness GIS; to help them
speed up service delivery.

‘Doing Business’ Ratings Impact on
GIS/SDI
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2.3

The International Finance Corporation
(IFC, a unit of the World Bank) has been
undertaking “Doing Business” studies
worldwide and since 2003 has widely
published annual rankings for 183
countries. Methods to improve the
situation often include the use of GIS and

SDI.

Large Investments In Land
Administration including SDI

This is to allow countries to up- grade
their  land  administration  systems
including mapping particulatly
orthophoto mapping, GPS, GI, GIS, SDI,
systematic land titling, active GPS,
operational computer systems for land

registration, cadastre, and property tax.

Street Addressing

Numbering Programs
Such programs aim to bridge existing
gaps in the provision of local government
services as well as for emergency services
(especially fire and police) as often they
cannot locate the houses requesting help.
Furthermore planning and governmental
services can be efficiently orchestrated

and  Building

using addressing information. Overall
such programs help promote good
governance.

SDI Technology Trends

Web Based Applications

Web based applications for GIS /SDI
including functions for metadata, GIS
tools, processing and mass storage are
now part of the GIS / SDI scene. New
market  entrants introduced = “cloud
computing” including data storage and
application software provision available
on a ‘pay for use’ basis. These web
applications and tools are ideal to allow
government departments and  small
companies to start operations without
investing in large scale GIS software/
hardware purchases, thus allowing the use
of SDI from the start.



Open Source Software

Open source or free ware software in
GIS, SDI and DBMS applications are
now all available with no annual license
fees and with new versions regularly
produced. The downside of open source
software is that ICT professionals will
have to be available within the country or
within the agencies to provide on-going
maintenance and training using the
software packages. This is as compared
with the purchase of proprietary GIS and
SDI packages and other applications
along with maintenance and
training, and up-grade contracts. With
open source, the ongoing maintenance
skills would have to be developed in the
country, as the present ICT and GIS/SDI
software suppliers will not necessarily
provide service for these open source
packages. Some countries have made
policy decisions to use open source
software nationwide

annual

Google Maps, Bing Maps and Maps
made by Civil Society (Crowd
sourcing)

These free to use products are starting to
appear in SDIs as the base map upon
which other layers are based (e.g,
Australia Soil Information System). Such
maps are considerably reducing the costs
of data purchase and in the longer term
lowering map updating costs and ensuring
up-dating using “Crowd  sourcing”
techniques. Personalization is another
added value for these products as single
users can create their own personalized
maps.

Disaster Management and Mitigation
Projects

GIS and SDI are more and more being
used for disaster management and
mitigation projects and purposes. This
involves both natural and manmade
disasters (e.g., tsunami and oil spills).
Disaster  response and  emergency
management  both  demand  prior
preparation and diverse datasets to be on-
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hand, they also often need ‘before’ and
‘aftet’ imagery.

Cities and Municipalities Need SDI
Cities have started to bring their agencies
and those of central government
departments into line, to  share
information thus to allow the city to grow
and become more efficient. This is
important as cities often generate a
significant % of the national GDP -
sometimes 30-40% of the total.

Use of Space Imagery for SDI
The availability and resolution of remote

sensing imagery from space based
satellites and airborne sensors have
improved dramatically. The cost of

acquisition and technical interoperability
issues, limit its use. It can be used as a
backdrop for GIS data layers and for
providing some GIS layers that are not
readily available. Some of the issues
related to space imagery for the JSDI
include data latency, accuracy, and format
interoperability. More imagery data is
becoming available for a reasonable cost
and the JSDI must therefore take into
consideration use of imagery and have the
technology in place to collect, store and
present imagery at various resolutions.

Drivers and Trends for SDI

Development in Jordan

New Methods of Communication

An SDI is really the integration of two
technologies that are already or are
becoming mainstream. These
technologies are the Internet and
geography/maps. The use and benefits of
these two combined technologies will
help Jordan communicate spatially.

Social Changes

Civil society in Jordan as elsewhere, is
changing in that it is demanding more
information and accountability from its
government. The JSDI will help the Go]J



provide timely and accurate information
to the population.

Globalization Effect

As with the internal social changes in
Jordan, external pressures from the
countries neighboring oblige Jordan to
share and exchange data (particulatly
environmental data) for their edification
and protection. The INSPIRE initiative in
Europe has data sharing as a significant
driver. The JSDI will allow true geospatial
interoperability at a local, national,
regional and global scale.

Institutional Transformation

There is no better way to transform a
bureaucracy than to give it a new mandate
or project. This allows organizations to
grow and transition to support the new
requirement. The JSDI will allow several
Jordanian government organizations to
change their service delivery model.

Business Opportunities

As the JSDI develops and becomes
another information tool, this will spur
entrepreneurial opportunities through the
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provision of computers, computer
services, communication services,
Internet equipment and services, and
consulting. New well paying positions will
be created with associated economic
spinoffs.

Institutional Alignment

The development of the JSDI will compel
cooperation between the MDAs and help
break down some of the government
“solos”.  Through cooperation and
sharing, the MDAs will be able to
accomplish much more than they could
individually.

Data Availability

More and more countries are moving to a
model where government data, including
geospatial data are provided for free and
without wuse restrictions. This allows
organizations using the JSDI to make
available and share information much
more easily. Entrepreneurs can then take
this government data and make new
products or services for economic
benefit.
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Chapter Three: Recommendations for Jordan National SDI

Introduction

In 20006,
Communications

the Ministry of Information and

(MoICT)

commissioned Bearing Point to produce a

Technologies

National GIS Strategy. A ministerial committee
was established to assist the study team in
directing this effort. The final report of the study
constitutes a milestone and a solid base for Jordan
in its ambitious plans to establish a national SDI.

The 2011 study team carefully reviewed the
Bearing Point “National GIS Strategy” reports. The
study team members acknowledge the importance
to update, build on and continue that effort.
Subsequently, this chapter presents the 2011 study
team recommendations for the “National GIS

Strategy”.

These recommendations are prescribed based on
the updated 2011 current state of play for SDI in
Jordan, as well as the principles and drivers
deduced from the international case studies and

industry trends.

31 Geospatial Data Recommendations

A National GIS Data Model is Required

This data model would be partly based on a data
dictionary to ensure all stakeholders have a
common understanding of every data item. It is
suggested that the OGC Glossary of Terms be
investigated. The model would describe any
classification systems used (e.g., land use classes,
road classification systems) so that data are
modeled and used in the same way in all SDI
agencies by all users. Embracing a national data
model would, in short, better facilitate and enable
data sharing opportunities.
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Strategy

Core Data Sets Should be Determined for
Jordan

An eatly task for JSDI should be to select the core
(or fundamental) data sets of the JSDI and who
would be the respective data set custodians.
Generally fundamental or core data sets (such as
roads and rivers) are chosen as a function of the
objectives of the SDI, with
stakeholders and influenced by the status of the

advice from

data sets held by key data producers.
Recommendation

The 2011 SDI Study Team recommends that the
National GIS Board commissions a special study
and inquiry to determine what are the 'core data
sets' requited in Jordan for JSDI, to develop an
action plan, develop a data sharing and pricing
strategy, determine institutional responsibilities,
and budgets for the acquisition and maintenance
of the core data sets.

Grids and Datum’s for Jordan

Jordanian geomatics agencies do not, for a variety
of historical and other reasons, utilize a uniform
datum or projection.

Recommendation

The 2011 SDI Study Team recommends that the
National GIS Board in Jordan working closely
with stakeholders, supported by an international
geodetic consultant/expert in this topic area of
geodetic datums and projections especially in
Jordan and in the Middle East, confirm or
otherwise recommend that Jordan adopt the
WGS84 as well as the UTM map projection. Once
agreed and adopted, actions must include the
costs of conversion of maps held by DLS, GAM,
RJGC GIS stakeholders. This

and other
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consultancy must also define the necessary

transformation parameters as needed between
JTM and UTM, and PAL and UTM. This study is
a fundamental decision in Jordan’s SDI / GIS
matters -- it is as important as making a decision
in traffic engineering as to which side of the road
should drivers drive -- the left or the right side? At
present the SDI/ GIS stakeholders in Jordan are
driving on both sides of the road in any direction-
it is chaos - and it is costing the Jordan economy
great amounts of money in both the short and
long terms.

3.2 Metadata Recommendations

Metadata databases are inventories of geospatial
data bases and related maps that allow data
searching, better planning and decisions to be
made on future data and map information
investments. Standardization for metadata formats
is important across all users and it would be best
based on one of the international standards (e.g.
1SO). Also needed would be training in the entry
software chosen to manage the classification of
the data sets and on-going maintenance as new
data bases are added. Decisions would have to be
taken as to whether a centralized metadata data
entry service would be available or training given
to all stakeholders to allow each institution to

enter their own metadata information.
Recommendation

The 2011 SDI Study Team recommends that the
National GIS Committee lead the process of
creating metadata standards for Jordan based on
the ISO 19115 international standard (as used in
Canada and many other countries). The ISO
19115 metadata format was recommended by the
BearingPoint study proposed in 2006. In the first
phase a centralized metadata data entry service
should be used, then in a second phase training

would be given to all stakeholders to allow each
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institution to enter theitr own metadata
information.
3.3 JSDI Services Recommendations

The successful implementation of the JSDI allows
the interoperable exchange of spatial data via
standards based web services between cooperating
agencies. In order to accomplish this, a number of
unique and distinct elements or services must be

in place (Please refer to Figure 1).

In addition to Network services, which in general
are generic services (i.e. they are not specific to
JSDI, but can be used for other purposes), J[SDI
specific Web services are also required. These
geospatial Web services provide data interchange
services GSDI SDI
Cookbook as the basic SDI suite of Best Practice
Implementations (Please refer to Figure 2).

and are based on the

Recommendation

Essential JSDI Services:

e Stable and reliable electric
distribution system

e Stable and reliable Internet
Communications Infrastructure

e Equipment to connect with and
interoperate with the Internet

e Computer and web services to
process the information from
the Internet

e Human resources to install,
operate and maintain these
services

Figure 1: Essential JSDI Services

The 2011 SDI Study Team recommends that:

e Provided that NITC remains the hosting
site for the future National SDI system,
connecting the remaining SDI/GIS
stakeholders to the center should have
precedence in the implementation phase.
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e The initial services to be provided for the
JSDI should be in support of user
requirements. In other words, a portal
that has some geospatial functionality
should be implemented before “back

JSDI Web Services include but are
not limited to:

e Public Web Services accessed
via a Geospatial portal:
Data Catalogue
Data Search
Data Viewer
Data Downloader
Data Analyzer
Others
e  Back-Office Web Service
o Web Map Service

O 0O O O O O

(WMS)

o Web Feature Service
(WES)

o Web Coverage Service
(WCS)

o Others

Figure 2: JSDI Web Services

office” functionality such as interagency
data exchange capability. This would
provide human to machine capability first
and then machine to machine capability
could be implemented later.

e The services required by the JSDI that are
outside of the control of JSDI need to be
managed or controlled by some type of
Service Level Agreements (SLA).

e For internal JSDI services, standards for
accessing and using these services need to
be defined early in the project with
pressure placed on JSDI developers to
ensure that their implementation is
compatible with the standards defined for
these services.

e There are no alternatives for hardware
acquisition/upgrade  costs. From a
technology standpoint, licensed software
could be replaced by open source
alternatives; thus driving the cost of
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acquisition down. Of course this comes at
a cost; with open source, the ongoing
maintenance skills would have to be
developed in the country, as the present
ICT and GIS/SDI software suppliers will
not necessarily provide service for these
open source packages. While purchase of
proprietary GIS and SDI packages and
other applications will usually include
annual maintenance and training, and up-
grade contracts.

34 Policies Recommendations

Data Acquisition and Ownership

Currently there is no written and formal spatial
data acquisition policy in Jordan.

Recommendations

The 2011 SDI Study Team recommends: that
acquisition and ownership policies must be revised
and further developed based on best practices
available internationally

Supply of Data Sets, Mapping and Pricing

Pricing policy at present is usually done on a case-
by-case basis, while on line pricing does not exist.
Fees are assigned only through law and regulations
and must go through legal and legislative channels.

Recommendation

The 2011 SDI Study Team recommends that a
pricing policy for information supply must be
developed based on best practices available
internationally though fitted to the Jordanian
circumstances; however, free data is the easiest to

manage.

Access

Access to GIS data is often hindered by

governmental bureaucracy, even with government
However,

to government transactions. some
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organizations like GAM, DLS, Umniah, and the
Ministry of Agriculture make GIS data available to
the public through websites.

Recommendation

The 2011 SDI Study Team recommends that a
JSDI access policy must be developed based on
best practices available internationally though
customized to the Jordanian situation.

Data Sharing

DLS and RJGC have exclusive rights to any and
all Geographic information. This changed when
KADDB signed an agreement with RJGC and
allowed NAVTEQ & GCE to (sell/Buy) Jordan
Maps. Many organizations do have bilateral
agreements with both DLS & RJGC. Data sharing
— the notion of sharing data at a nominal fee’ is a
major challenge as many stakeholders starved of
regular budget from GoJ sometimes charge
exorbitant fees as they try to recover funds spent
in collecting their data.

Recommendation

The 2011 SDI Study Team recommends that a
JSDI data sharing policy must be developed based
on best practices available internationally. Sharing
is just what SDI is about: the technology, policies,
standards, human resources, and related activities
necessary to acquire, process, distribute, use
information even between different GIS software.
SDI is not about sharing just once - it is about
building procedures that make sharing a routine.

Dissemination

The

institutions is currently limited in Jordan and any

dissemination of information between
policy on the matter is for the most part
unwritten. Some organizations like GAM and
ASEZA have developed special policies on
dissemination in-house as necessary on a bi-lateral
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basis in each case. Still, sharing data is still done

on a case-by-case basis.
Recommendation

The 2011 SDI Study Team recommends that a
JSDI dissemination policy should be developed
based on best practices available internationally.
Such a the
BearingPoint study in 2006 under the heading of a
“Data Spatial  Data
Clearinghonse’. However some stakeholders are

study was recommended by

Dissemination  throngh —a
reluctant as they mistakenly believe they will lose
control over dissemination of their data.

Custodianship, Preservation and Governance

Several organizations under the study undertaken
by the study team, claim to own many information
layers, even layers that don't pertain to their work,
the

maintenance of the extra layers and often up-

which potentially reflects negatively on
dating is done by several agencies. Overall it leads
to duplication of effort and extra costs.

Recommendation

The 2011 SDI Study Team recommends that JSDI

custodianship, preservation, and governance
policies must be developed based on best
available

practices internationally along with

capacity building and training in these topic areas.

3.5 Institutional Arrangements

Recommendations

Legal Provisions Needed to Support SDI
Introduction and Operations

Several of the Jordanian stakeholders interviewed
by IdRC in January 2011 expressed the view that a
Jordanian SDI law is necessary to give the
mandate and authority to move forward. They
that
ministries are moving forward with GIS in

commented currently many Jordanian

support of their daily work and operational



Technical Assistance for Spatial Data Infrastructure for Monitoring Development Outcomes, Jordan

demands, but they are doing so without authority,
with no national policies, base maps or standards
to back them. Some stated that they are being held
to ransom to obtain available maps that have
already been paid for with public funds.

Recommendation

The 2011 SDI Study Team recommends that:

e An SDI Law is necessary for Jordan

The 2011 SDI Study team recommends
that for Jordan to move ahead with SDI a
new law is necessary to help achieve SDI
goals.
However, law introduction will only move
the SDI agenda forward if there is high
level political and administrative support
and the legal provisions find acceptance
in the agencies themselves. In short the
law needs to be prepared in a
participatory manner.

e Jordan’s RJGC law of 1986 needs to be

Amended

In Jordan the law of the RJGC of 1986
still  guides which agencies legally
undertake  mapping, surveying and

geodetic surveying. This 1986 law needs
to be replaced by one that recognizes new
technologies and the new roles of the
utility and other civil society agencies
(e.g., telephone and electricity companies)
and their growing needs for GIS to be
used in their operations in support of
their wortk. RJGC does not have the
capacity or staff with the skill sets to
undertake these new tasks.

3.6 Institutional and Organization

Framework Recommendations

Vision Statement Amendments

“Jordan's economic  growth, social and environmental
interests are best built upon spatially referenced information
that is current, complete, accurate, affordable, accessible and
able to be integrated. 1t involves people, policies and
technologies necessary to enable the generation and wuse of
spatially referenced data through all levels of government,
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the private and non-profit sectors, academia and the

951

communit).

Organizational Structure Amendments
Recommendation

The 2011 SDI Study Team recommends that the
design and implementation of a national SDI is

The Jordanian SDI Board would have the
following functions:

e Reviews the current state of play in Jordan
regarding SDI/ GIS focusing on policy
matters, metadata, data management and
data providers, network services, staffing,
and funding, leading to the production of an
overall dynamic policy framework for JSDI.

e Recommends legislation, regulations and
procedures, standards for the operation of
the Jordanian SDI which it manages;

e Promotes the establishment and use of
metadata, data dictionaries, a data model,
core data sets and related data custodians,
also designs, establishes and operates
technical services

e Promotes, manages and monitors capacity
building in the SDI sector and HRD;

e Considers and approves annual reports,
sets plans, targets and budgets, and
reports to the Minister.

Figure 3: JSDI Board Functions

too important a task to be left to just one
organization - it is a strategically important
national and multi-sector task. It needs a multi-
disciplinary team, with representatives from
various ministries, containing geospatial data and
GIS users, and geospatial data and GIS producers,
some members from state corporations, others

from civil society groups, and academics.

Recommendation

! This vision statement is based on the Australian SDI
vision statement
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Department of Lands & Survey(DLS)

Ministry of Information Technology and
Communication(MolCT)

Ministry of Interior Affairs(MOI)

Public Security Directorate(PSD)

Greater Amman Municipality(GAM)

Department of Statistics (DOS)

Table 3: New JSDI Board Members

The 2011 SDI Study Team recommends that
based on the above review of international
experience the SDI 'institutional and organization
framework' should aim to involve all of the SDI
stakeholders in some grouping and these would

be:

e 2 Jordanian SDI Board or similar at the
high level (decision makers) of similar
membership to the existing National GIS
Committee though with the addition of
the Department of Statistics (DOS) and
the Ministry of Public Works and
Housing (MoPWH) as members (the
Board would meet about 4 times a year).
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e a Jordanian SDI technical committee
from the same agencies in the Board that
actually undertakes the studies and
strategies (supported by consultants) (the
Committee would meet about 8 times a
years);

e working groups focusing on particular
topics (part time meeting about 12 times a

year);

e special interest groups (including the
private sector).

The_2011 Study Team recognizes that such a

fully robust and inclusive governance structure as
that proposed above will only evolve as the SDI
process matures. Initially at least, in years 1
through 3, the governance structure could be
more modestly comprised of just the Board, the
Technical Committee, and perhaps one or two
stakeholder groups that are likely to be active and
of majority interest to stakeholders.

3.7 Human Resources Recommendations

Our findings suggest that remuneration and
benefits within Jordan’s
industry—especially within the public sector—are
largely uncompetitive, both by international
standards and even within the Middle East.

packages geomatics

Although, geomatics professionals recognize the

importance of continuous  training, most
organizations have very limited training resources
- be they internal training programs or budget to

support external training courses.
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Geomatics Training

Al-Balga Applied
University is the only
university that offers a 4
year B.Sc. in Geomatics
and Survey Engineering.
It is the only
university program in
Geomatics in Jordan
and produces about
80 graduates per year.
Other colleges include
GIS courses in their
mainstream civil
engineering,
environmental science
and geography
programs. The total
number of students per
year from all courses
with at least
introductory GIS
studies /training is
between 300-400
students per year.
Professional
development courses
are rare though.

ICT Training

As part of the training
of public service staff
in preparation of
Jordan’s e-
Government program;
ICT training was
undertaken for 12,000
staff over the period
2006 -2011. This was
conducted by MolICT.
The training appears to
have been undertaken
using the International
Computer Driving
License ICDL)
Foundation modules as
well the Cambridge C3
program.

The experience of
conducting the ICDL
and C3 programs is
still present in the
MOoICT. We
recommend that this
experience be
captured and used
for the SDI program
in Jordan.

Table 4: Geomatics and ICT Training in Jordan

While the Jordanian labor pool of geomatics
professionals is relatively buoyant, there exist wide
variations in skill sets, training, and common levels
of proficiency. Different sectors of the geomatics
industry will, of course, emphasize and require
sub
disciplines than in others, but there should be, in

more training

any event, a common core curriculum to which all

geomatics professionals have achieved a standard

proficiency.

3.8

required for:

e SDI Training

in particular

geomatics

Financial Implications
Resource Requirements - Capacity building is
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e High Level SDI Management
e Hardware

e Software

e Base Maps

e Initial Input Models

Benefits of JSDI and financing Options

The benefits of SDI are many including: (sources
Bearing Point 2006 and GSDI conferences)

e Cost Savings: With JSDI key datasets
collected and maintained only once,
instead of several times as is the case now,
it is estimated that this will save
approximately 2 million JOD a year in
cost savings.

¢ Opportunity Costs — Many Government
departments make decisions based on
out-of- date data because data is not
standardized and no other data is
available. With JSDI, such departments
will have instant access to up-to-date data
resulting in the potential for informed
decisions that create significant savings in
opportunity costs. It will eliminate the
cost of storing and managing this data in
multiple locations.

e Economic Development — potential
investors ask questions related to
information from multiple government
departments. The investment department
has to spend significant time to collect all
the necessary information thus creating
the possibility of losing the investor to a
competitor in neighboring countries.
Making information available to investors
on-line  because of JSDI  attracts
investments as investors can play
different scenarios on the data and make
more timely decisions.

e Investment Opportunities. SDI helps
create new ways of financing and making
available geospatial data through public
private partnerships and helps mobilize
new resources not previously available.
Two examples indeed come from Jordan
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even with just the potential of SDI —
mobile phone mapping and the GCE Co.
national base mapping (both funded by
the private sector).

e Private sector (construction) contractors
work with out-of-date data and spend
significant time resources exploring what
data is available and its cost from multiple
departments. Such data is often in
different standards. Contractors also then
spend resources to make the data
compatible. All the time and resources
spent by contractor costs money and
delays in contract work. Contractors pass
these costs to clients. Therefore the
government indirectly pays for the time
and resources spent by the contractors.
With JSDI most data required by
contractors will be available on-line
resulting in eventual cost savings for
government departments.

e Emergency Response and Disaster
Management: JSDI will support instant
access to all available data pertaining to

location, e.g. civic addresses, parcel
location, landmarks etc. that will enable
emergency service providers (police,

ambulance, fire etc.) to respond quickly —
thus resulting in saving lives when
response time is of essence. It also
supports the institutional coordination
necessary for disaster management and
accordingly it helps make associated data
available because of access to softwate
and exchange standards.

e SDI is a necessary part of e-
Government helping to provide easy
access to and use of geodata (reference
and thematic data) for the administration,
economy and citizens.

e Sharing Data and Sharing Knowledge:
working on the JSDI will generate shared
knowledge, which in turn lowers the time
need for education and training,.

Financing Options
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Two proposals were suggested by BearingPoint in
2006, both costing 4 million JOD which includes:
developing  human infrastructure,
data

infrastructure, legal framework, and governance. A

resources

technology  infrastructure,  geospatial
third option of grant or loan funding is also

suggested by the 2011 study team.

Option 1: An annual budget allocation for the
National GIS (Jordanian SDI) Board

The yeatly allocation will be in the amount of
approximately JD4 Million for meeting fees but
mainly for consultant contracts to undertake the
significant studies, metadata tasks, draft law
preparation, data acquisition and data policy work.

Option 2: National Spatial Data Infrastructure
Fund

The second option from the 2006 study ventured
a simple financing scheme for this initiative:
increase or allocate part of the Land Transfer Tax
by 1% operated by DLS and allocate this revenue
towards a National Spatial Data Infrastructure
Fund administered by the National GIS Board.
Based on the 2006 Land Transfer Tax yield , this
would result in an allocation of JD4 Million per
this Spatial Data Fund. The
justification for this approach is that many of the

year towards
land transfers have significant downstream impact
on changes in land use and therefore impact the

requirement to update spatial data sets.

Option 3: Grant/ Loan Funding for JSDI
Establishment as a 5 year project lead by GoJ

This third option could be financed jointly by GoJ
and by an international development agency
through either grants from bi-lateral development
agencies or loans from multi-lateral agencies (e.g.,
Wotld Bank). The funds would be repaid over
time through the fee income and Go]J allocations
(reflecting savings in costs through efficiencies
achieved through SDI). The structure of such a
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project could be focused on: SDI development,
core data acquisition, SDI coordination and
management operations, data management policy
and standards development, systems design plus

and hardware, consultant

the

implementation,

software  design

contracts to  undertake technology

infrastructure  studies and

metadata database design and entry, draft law

preparation, HRD, technical assistance and

training.
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Monitoring and Evaluation

The Jordanian SDI Board
Committee will at the start of their work set a 5

and Technical

year SDI strategic plan with targets, and each year
put in place an annual business plan. These would
The

achievements would be measured and indicators

have annual targets and indicators.

reported on an annual basis to the Board and

Minister (in parliament) in an Annual report.
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Chapter Four: Jordan SDI Policy Framework

Introduction

The collection and analysis of geographic (or
geospatial) data is critical to promote economic
development, improve stewardship of human and
natural resources, protect the environment and
support disaster management. The Government
of Jordan (GoJ) in cooperation with other levels
of government, the academic sector, the private
sector and international organizations has taken
the the
development and operation of the Jordan Spatial
Data Infrastructure (JSDI). The JSDI includes
that
acquisition, sharing, and utilization of geospatial

initiative to investigate potential

modern  technology permits  improved

data for everyone’s benefit.

Cooperation in the development and use of the
JSDI may include, but is not restricted to:

e development and implementation of a
governance and policy framework;

e agreement on  responsibilities  for
geospatial data collection and
maintenance;

e implementation of data standards,

distribution and licensing;

e establishment of a technical infrastructutre
and sharing mechanisms;

e development of a funding framework
including monitoring and reporting;

e enhancement of capacity building and
awareness raising programs; and

e expansion of geospatial data applications
and products.

4.1 Principles of the JSDI Policy
Framework

The proposed principles of the JSDI policy
framework would be to:
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1. Promote and improve management of
Jordanian resources, environment and
economy, including an initial focus on the
Millennium Development Goals through
improved geo-spatial data management.

2. Improve the situation in Jordan by
facilitating the use of spatial data in
decision making processes.

3. Promote intergovernmental cooperation,
academic research and private sector
business opportunities by building trust
through consistent geospatial data bases.

4. Enable effective gathering, managing,
exchange and usage of geospatial data for
the benefit of all.

4.1.1 Benefits

The intent of the JSDI policy framework is to
obtain benefits from:

e co-operation that facilitates access to and
distribution of data to a broad array of
users;

e creation of opportunities to reduce data
collection, maintenance and use costs
through the development of common
technical and policy frameworks for data
and systems;

o utilization of international standards to
gain  efficiencies through improved
integration of data; and

e provision of a common policy framework
for data access and licensing.

4.1.2 Governance

Essential elements of leadership and governance
for the JSDI include:

1. The GoJ will enact legislation covering
the development and operation of the
JSDI and the leadership of the JSDI will
be on a rotational basis with involvement
of RJGC, DLS and NBN (a department
within MolCT) within a JSDI Board.

2. The lead agency in cooperation with other
Ministries, Departments and Agencies will
create a Jordanian SDI Board, technical
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committees and standing working sub-

committees. The SDI Board will:

a. Review the current state of play
in Jordan regarding SDI/ GIS
focusing on policy matters,
metadata, data management and
data providers, network services,
staffing, and funding, leading to
the production of an overall
dynamic policy framework for

JSDI.
b. Recommend legislation,
regulations,  procedures  and

standards for the operation of the
Jordanian SDI which it manages;

C. Promote the establishment and
use of metadata, data dictionaries,
a data models, core data sets and
related data custodians, also
designs, establishes and operates
technical services;

d. Promote, manage and monitor
capacity building in the SDI
sector and HRD;

e. Consider and approve annual
reports, set plans, targets and
budgets, and report to the
Minister.

3. The Terms of Reference for all of the
committees and groups will be developed,
approved and modified by the Jordanian
SDI Boatd.

4.1.3 Geospatial Services

Services to be provided within the JSDI will
include but not be limited to the following:

1. search for spatial data sets and services
using metadata and enabling access to
such data;

2. visualize of spatial data including,
navigation, zoom-in and zoom-out
functions;

3. copy whole or partial spatial data sets
between systems;

4. extract, transform and load (ETL) spatial
data sets to local technology; and

5. enable new or additional spatial data

services in an easy fashion.

31

4.1.4 Geospatial data

Data to be provided within the JSDI will include
but not be limited to the following:

1. the application of a common geodetic
reference system for Jordan;

2. the implementation of international
spatial data standards to existing
Jordanian data;

3. the development of unique nomenclature
for base and thematic groups of spatial
data;

4. the harmonization of methods of
exchanging modified or renewed spatial
data; and

5. the geometric harmonization of spatial
data for the same location or the same
spatial data in different scales.

4.1.5 Geospatial metadata

Corresponding metadata for spatial data must be
included within the JSDI and must be compatible
with the ISO 19115 Metadata standard. Services
for cataloguing, searching and verifying metadata
will be made available within the JSDI. In the mid-
term the creators or collectors of the spatial data
will be responsible for the creation, update,
the
corresponding metadata; at the start the JSDI will

management  and  distribution  of
provide assistance for metadata collection and

systems for the core data providers .

4.1.6 Technologies

Various technologies will be required for the
implementation of the JSDI. These technologies
will include but not be limited to:

1. JSDI geo-portal that allows users one
point of access on the internet to all of
the data, services, metadata and
information about the JSDI;

2. Data catalogue that allows data creators

to manage and publish metadata and
allows users to search for, view and
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compare metadata for the purposes of
obtaining the corresponding spatial data
from the data clearinghouse;

3. Data clearinghouse system that allows
data produces to upload their spatial data
and metadata plus allows data users to
discover, extract and download geospatial
data;

4. Geographic Information Systems (GIS)
capabilities in various Jordanian Ministries
that allow professional users to capture,
store, check, integrate, manipulate,
analyze and display geospatial data; and

5. Web  service technologies in
organizations that allows casual or non-
professional GIS users to search for and
view geospatial data using simple client
side Internet technologies

user

4.1.7 Policies

To ensure the smooth operation of the JSDI,
certain policies need to be in place to maximize
the investment and minimize people’s effort in
using the JSDI. These policies include but are not
limited to:

1. All participating agencies will adhere to
the JSDI geospatial data specifications
and policies for both data production and
data use;

2. The JSDI will enable the exchange, access
and use of spatial data sets and services in
an efficient and direct manner;

3. All  spatial data created, exchanged,
accessed or used by JSDI participating
agencies must include the corresponding
up-to-date metadata;

4. Spatial  data  sets and  services
encompassed by the JSDI atre established
in such a way that they are harmonized

with  the new Jordanian  geoid
specifications;
5. All participating agencies will respect the

adopted specifications and protocols for
spatial data exchange;

6. Network servers within the JSDI must be
interconnected in the conventional IT
infrastructure and in a simple and widely
accessible way as specified by the JSDI;
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7. The issuing, exchange, access and usage
of spatial data sets and services for third
party users who use the data for creating
their own spatial data products, sets or
services (data reuse or derived products)
is encouraged; and

8. The exchange, access and usage of spatial
data sets and services among JSDI
agencies may be limited if there are any
defense, privacy or security concerns.

4.1.8 Human Resources

The successful implementation and use of the
JSDI is dependent on skilled and committed
individuals. To ensure that the JSDI always has
sufficient human resources to make a difference in
Jordan, the following human resource objectives
need to be attained:

1. Staff within the JSDI Ministries will need
to be augmented to support the
development and operation of the JSDI;

2. Staff within most participating agencies
will need some training and skills
development based on the individual’s
role within the project;

3. Certain specialized skilled positions such
as geospatial or internet expertise may
require new staff;

4, All  efforts should be made to
appropriately compensate statf members,
who are participating in the JSDI project,
to reduce attrition;

5. Academic and commercial institutions
should be encouraged to participate in the
JSDI and provide education and training
in specific areas; and

6. A general outreach program should be
implemented to publicize the awareness
of, uses for and benefits of the JSDI.

4.1.9 Financial Implications

The successful implementation of the JSDI will
require sufficient financial resources to pay for
staff, technology, services and data. The following
are required:
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1. The GoJ will provide the JSDI agencies
with sufficient financial resources to
implement the JSDI;

2. IInternational donor agencies should be
approached (through MoPIC) seeking
their ~ support for GoJ in the
implementation of the JSDI; and

3. Successful JSDI implementation will
provide new business opportunities to the
private  sector  especially in  PPP
arrangements, which overall may support
the GoJ through additional taxation
revenue.

4.1.10 Institutional Responsibilities

In order to ensure the successful implementation
of the JSDI, legislation will be developed that will
clearly specify what is required for the JSDI and
what the various roles and responsibilities of the
participating organizations are.

In particular various GoJ Departments will be
responsible for the following JSDI elements:

. national leadership and co-ordination
with international agencies;
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. co-ordination of activities among Go]
government agencies;

. provision and maintenance, directly or
indirectly, of national databases;

. distribution of geospatial data products
generated from national databases; and

. provision of a network that facilitates
access to and use of the JSDI.

The other JSDI participating agencies will be
generally responsible for:

. local leadership and co-ordination among
local agencies;

. liaison and co-ordination of activities
among local agencies ;

. provision and maintenance, directly or
indirectly, of local geospatial data; and

. sharing of geospatial data products within
the JSDI.

4.1.11 Duration

The implementation phase of the JSDI is
estimated to take five years. Given that supportive
funding has not yet been secured, at least a year
may be required to obtain the necessary budgets.
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Chapter Five: Human Resources Development and

Introduction

The 2011 Study Team as a result of its meetings
with stakeholders and analysis has
definition of capacity building and HRD, that
involves six (6) main elements: 1) SDI governance

used a

and structure; ii) capacity building within core data
addressing HRD
challenges; iv) conduct training in GIS and SDI

producers institutions;  iii)
for all stakeholders; v) TA advisory services for
SDI overall and for HRD specifically; and vi)
financing both initial and sustainable funding.
Three other important elements include: vii)
building SDI

monitoring and evaluation; and ix) promoting SDI

awareness and outreach; viii)

— gaining agreement among stakeholders.

5.1 JSDI Goals

The following strategy is proposed for building
capacity and further developing human resources
(HR) the on SDI
implementation consists of 5 parts or goals as

in Jordan with focus

follows:

1. Goal One : SDI governance and the
creation of a Jordanian SDI

coordination and leadership unit
(JSDI Board and JSDI Technical
Committee);

2. Goal Two: Capacity building in

stakeholder organizations starting in
the core data provider institutions;

3. Goal 3: Address Human Resource
Development Challenges;

4. Goal 4: Undertake Courses
Training for GIS and SDI; and

and
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Capacity Building Strategy

5. Goal Five: Technical assistance for
SDI capacity building and HR
matters.

511 Goal One: SDI governance and the

creation of a Jordanian SDI
coordination and leadership unit
(JSDI Board and JSDI Technical
Committee)

Overall Structure

A JSDI Board should be formed consisting of the
existing GIS committee as formed in 2006 by the
then Prime Minister and re-established in 2009/
2010 for the current JSDI study, though with
three additional members. This was formulated as
the has  the
professional diversity required for SDI and

current committee required
contains the major SDI stakeholders. However it
that the

supplemented by the addition of the three

is  recommended new Board be
directors/ members from the: (i) Department of
Statistics (DOS), (i) Ministry of Public Works and
Housing (MoPWH) and (iii) a professor skilled in
GIS / SDI administration (pethaps from the Al-
Balga Applied University) - all as new members.
The JSDI Board will be complemented by a JSDI
Technical Committee. The Technical Committee
should be formed of more technical professionals
including from the Jordan Institution for
Standards and Metrology (JISM), as well as by
Department of Statistics, a representative of the
private sector, and a civil society NGO. JISM
would be necessary as they could guide the GIS/
SDI stakeholders in formulating and gaining
acceptance of proposed data and technical
standards.
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The formation of Task-Orientated Working
Groups is also suggested along with Special
interest groups. The SDI Cookbook states that
‘working groups constitute the platforms for more
collaboration among stakeholders by pooling
resources and harmonizing initiatives to avoid
duplication. The involvement of stakeholders is a
key issue for the future development of a SDI.

In addition, there is a need for a SDI secretariat
that would report to the JSDI Board, with tasks to
include facilitate, coordinate and implement the
decisions of the Board, the technical committee,
working

groups and the special interest groups. The
Secretariat would be full-time on SDI matters and
would coordinate, monitor progress, guide the
groups in the
technical, logistical and secretarial support.

same direction and provide

Figure (4) summarizes the suggested structure for
the JSDI Leadership.
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JSDI Board

JSDI

JSDI Technical Committee Secratariat

JSDI
Working
Groups

JSDI Special

Interest
Groups

Figure 4: Proposed JSDI Leadership Unit Structure



Functions, Memberships and Reporting

Membets

Governance

Functions

Reports To

Membership

Type

JSDI Board

Royal Jordanian
Geographic
Centre (RJGC)
Department of
Lands & Sutvey
(DLS)

Ministry of
Planning and
International
Cooperation
(MoPIC)
Ministry of
Information
Technology &
Communication
(MoICT)
Ministry of Water
& Irrigation
MWT)

Ministry of
Interior Affairs
(MO

Ministry of
Municipal Affairs
(MoMA)

Public Security
Directorate (PSD)
Natural Resources
Authority (NRA)
Greater Amman
Municipality
(GAM)

Agqaba Special
Economic Zone
Authority
(ASEZA)
Department of
Statistics (DOS)
Ministry of Public
Works and
Housing
(MoPWH)

GIS/ SDI
professor

It is
suggested
that in the
first year the
Chairman of
the JSDI
Board should
come from
MoICT and
the vice chair

from MoPIC.

Thereafter
the chairman
and vice
chairman
would be
elected for
two year
terms by the
members of
the Board.

Recommend
legislation,
develop and
institute related
regulations,
procedures,
standards for the
operation of the
Jordanian SDI
which it
coordinates and
manages;

Promotes the
establishment and
use of metadata,
data dictionatries,
data models, data
standards, core
data sets and
related custodians
plus the technical
services necessary
for JSDI;

Promotes,
manages,
coordinates and
monitors capacity
building,
education and
training in the
GIS/ SDI sector
and HRD;

Considers and
approves annual

repotts, sets plans,

targets and
reviews and

comments on SDI

stakeholder
budgets as well as

The
Minister of
ICT. The
JSDI Board
will follow
the same
reporting
structure as
outlined in
the Bearing
Point
“National
GIS
Strategy” of
2006

Part Time
Membership?

2 part Time Membership: it is noted that all of these groups are made up of part-time GoJ officers all with other mandated jobs in their respective
institutions and that at best their institutions could only release them for SDI tasks for at most 20% of their working week. Therefore the SDI
implementation must somehow engage full-time GIS/ SDI professionals/consultants/ reporting to the Board, the Committee or working groups as

commissioned.
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university member
from Al-Balqa
University

® Representative of
Jordan Institution
for Standards and
Metrology (JSIM)

® Representative of
Department of
Statistics (DOS)

® Representative of
the Private Sector

JSDI
Committee

® Representative of
Civil Society NGO

® T'wo or more
JSDI Board

members

¢ JSDI Project
Manager

¢ JSDI Office
Manager

® Project
Coordinator

® Technical
Infrastructure
Specialist

e Spatial Data Policy
Specialist?

e HRD Policy
Specialist

¢ SDI Policy and
Research Specialist

JSDI
Secretariat

It would be made
up of GoJ GIS
professionals (and
contracted
consultants)

JSDI
Working
Groups

Appointed by
the JSDI
Board

Appointed by
JSDI Board

Appointed by
JSDI Board

its own, and
reports to the
MOoICT Ministet.

o The Committee
would tackle the
same tasks as the
SDI Board but
from a technical
viewpoint

e  Facilitate,
coordinate and
implement the
decisions of the

Board, the technical

committee,

working groups and

the special interest
groups.

e  Cootdinate,
monitor progress,
guide the groups in
the same direction
and provide
technical, logistical
and secretarial
suppott.

The first six focuses
should be on:

1. The development,
coordination and
promotion of
technical services
for the
stakeholders
including
networks, geo-
portals, data
clearing houses,
data warehouses,
and other services;

® The TORs for these specialists are located in Annex E of this report
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Reports to
JSDI Board

Reports to
JSDI Board

Reports to
JSDI
Committee

Part Time
Membership

Full Time
Membership

Part Time
Membership
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JSDI Special
Interest
Groups

A private
sector firms
SDI group;

Social services
sector - health,
education,

Utlity GIS
service sector -
telecom,
electricity,
watet, gas,
sewetr,
stormwater,
mobile, roads,
broadband,;
police; fire; 911

Appointed by
JSDI Board

Disaster
coordination
and
management

group
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. The development,

coordination and
promotion of
geospatial data
policies /
standards; SDI
data model, a data
dictionary;
classification
systems;

Consideration and
promotion of SDI
financial and

budgetary matters;

HRD capacity
building, training
and education;

Environment
matters;

Land
administration.

Extend
collaboration among
stakeholders by
pooling resources
Harmonizing
initiatives to avoid
duplication

Reports to
the
Technical

JSDI
Committee

Table 5: Functions, Memberships and Reporting of JSDI Board Components

Part Time
Membership
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5.1.2  Goal Two: Further Develop Capacity

in the Core Data Provider Institutions

Goal two is to further develop capacity in the core
data provider institutions (including but not
limited to): DLS, RJGC GAM, NRA and the
Ministry of Environment.

As a start-up Jordan’s core data sets would have to
be decided by the JSDI Board (in consultation
with a majority of stakeholders) and then the data
custodians agreed who would typically be the data
providers of the particular data.

Depending on the core data and the provider
institutions — considerable financial support may
be required to allow acquisition and core data up-
dating programs to be undertaken. At present
most of the known core institutions have budget
issues and HRD challenges; they include the
institutions of DLS, RJGC, and GAM. The
following table summarizes our recommendations
further those

for capacity development at

institutions.

An important task within the ‘capacity building
goal’ and one that needs to be tackled early is the
decisions necessary on the ‘core data sets’ that
need to be established and maintained as part of
the SDI in Jordan. It should be decided which
institutions will be responsible for the acquisition,
maintenance and management of the core data
sets.

The above ‘core data’ responsibility allocation
process in Jordan will be impacted by Article 1 of
the Law (18) of the Geographical Centre of
Jordan of 1986. In that law there are two agencies
with national spatial data mandates: RJGC and
DLS. In the case of RJGC, the mandate is to
provide national surveying and mapping services
using high order survey techniques, while DLS is
to provide integrated legal and fiscal cadastre
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information using lower order survey techniques.
DLS also has the responsibility for all public lands
in Jordan. As mentioned in the first Interim
Report, the 1986 law needs to be reviewed in the
light of new technologies now available and the
reality of multiple institutions (within and without
the public sector) that need to obtain and use
spatial information sometimes on a daily basis as

part of their operations.

“Geodetic control network; rectified imagery and maps
(such as aerial photography, satellite imagery,
orthophoto maps); hypsography (topographical relief);
hydrology; boundaries (regional, urban, local
government); geographic names; land management
units (including property boundaries); street addresses;
transportation; structures; utilities and services; natural
environment (land cover, soils, geology); and the
landmarks (both natural and manmade - e.g., Jordan’s
911 system in the CCC had 241,000 landmarks in
January 2011). The Core data set list is based on the
Economic Commission for Africa. Fundamental Datasets for
Africa Economic Development, 2007’ .

Figure 5: Suggested core SDI data sets

51.3 Goal Three: Address Human

Resource Development Challenge

The study team is of the opinion that human
capital to support the further development of a
Jordanian GIS /SDI is, for the most patt, robust,
skilled, and capable. The labour pool from which
SDI will draw is well educated, of moderate size,
the

career/employment and institutional environment

and sufficiently experienced. However,
in which a cadre of SDI professionals would work
is in need of some retooling. We outline below
five (5) issues and challenges requiring some form
of redress and suggest some initial strategies to

that end. They are to:
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Self-organize, discuss, research, and
coordinate HR issues and
recommendations;

Develop a curriculum or training pathway
that is more SDI-relevant and focussed;

Address the issue of staff attrition
through a retention strategy;

Bring more flexibility to staff recruitment
and staff release practices; and

Redress the lack of professional
development opportunities.

In line with the recommendation to establish the

JSDI Board, we recommend the following actions
to address the JSDI HRD challenges:

1.

Establish a standing working group on
HR development (i.e., an HRD WG) as a
subsidiary body of the Jordanian SDI
Board or Committee, charged with
identifying, studying, and address HR-
related issues that could detract from a
national SDI or, opportunistically, could
contribute to the success of a national
SDI. This HRD WG would inciude as a
member the MolCT HRD unit director

The HRD WG goal is to address Human
Resource Development Challenges as
follows:

2.1 Remuneration

e Task the HRD WG to commission a
comprehensive salary survey to
gauge median geomatics salaries (by
level and specialty) within Jordan,
regionally, and with international
comparators, and between the public
and private sectors.

e Task the HRD WG to research and
table a suite of incentives and
inducements to  enhance  staff
retention, paying particular attention
to opportunities for geomatics staff
to augment their remuneration and to
further their professional
development. Other incentives might
include, for example, earning
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additional leave time for extra effort
or excellent performance.

2.2 Professional Development

e Task the HRD WG to research,
compile, and perhaps negotiate with a
service provider(s) a program or
offering of professional development
opportunities. Please refer to the following
section 5.1.4 for further recommendations in
this regard.

2.3 Revisit HR Practices

e Given the somewhat niche skills
involved in supporting the
development of a JSDI, the JSDI
Committee supported by research
from the HRD WG could seek—
through the appropriate ministry -- the
privilege of exempting some SDI-
relevant positions from standard civil
service recruitment policies or at least
relaxing them and affording hiring
managers/committees more discretion
during the recruitment process.

o Task the HRD WG to
examine employees release
conditions. Employees should
have unconditional releases, at
the very least, after a set
amount of service or as
otherwise stipulated in a
negotiated employment
contract.

5.1.4 Goal Four: Undertake Course
Development and Training for GIS
and SDI

As SDI in Jordan is about to make a new start,
training and management workshops at the start
should be focused on the core stakeholders and
key decision makers. Also important would be to
include the overall SDI stakeholder body (between
30-40 agencies and groups). That is at the upper
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and middle management levels; GIS analysts, GIS
technical and GIS users would be start as a second
stage.

Many SDI organizations especially at the start of
their SDI establishment do re-active training,
meaning they wait until there is a need and then
they send staff on training. Jordan with its
extensive experience in GIS needs to capitalize on
this and have a proactive program designed for
each ministry, agency and person and follow that

training program.

The JSDI Board through its HRD WG could
contribute to:

SDI Education

e Task the HRD WG to further study issues
of curriculum imbalance amongst Jordan’s
institutions of post-secondary education;

e Task the HRD WG to seck ways and
means to further introduce geomatics
offerings into cognate disciplines such as
geology, engineering, forestry, agriculture,
urban studies, and planning;

e Task the HRD WG to wortk in
conjunction with university, college GIS/
ICT institutions to augment the remote
sensing curriculum;

o Task the HRD WG to determine the
feasibility of developing a programmatic

offering for an SDI stream within a
standard GIS curriculum. The stream
would introduce concepts and material of
particular relevance to SDIs including data
standards, web services, and data encoding
and exchange protocols;

Task the HRD WG to work in
conjunction  with  university, college
GIS/ICT institutions to deliberate the
adoption of an open education approach
and multiple delivery channels to
geomatics and ICT training in support of
SDI development. These could include
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virtual  classtooms and  e-learning/e-

blackboard portals

Given the specialized nature of SDI-
specific training and requisite skillsets, task
the HRD WG to work closely with
various stakeholders to establish a train-
the-trainer pedagogy that would be cost-
effective and efficient to accelerate
Jordan’s SDI program; and

Task the HRD WG to explore any need
for an industry, Government of Jordan, or
donor financial incentives for students to
take up geomatics studies.

SDI Training

Task the HRD WG to collaborate with
universities and  other  educational
institutions, the private sector, and
industry representatives to undertake a
review of SDI-relevant educational
offerings and subsequently articulate an
SDI-focused core curriculum and body of
knowledge (BoK) tailored to Jordan; and
Task the HRD WG to work with

the existing university, college

GIS/ ICT institutions and
courses plus private sector GIS /

ICT training initiatives.

Based on the previous tasks, and building

The BearingPoint Study

Recommendations on Training of

2006, task the HRD WG to develop a

National  Training Program in
collaboration with the various institutions
providing
community. The 2006

recommended to have the National GIS

training and  the user
study  also

Training Program delivered through
various channels, such as ‘in classroom’
training, to creating a virtual Jordan GIS
Campus with an elearning Portal with
links and arrangements with international
e-learning programs’. The development of
the National GIS Training Program
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has to be market driven
consultation with the JSDI Board, its

various working and

through

special interest

groups.
The 2010/ 2011 Study Team generally supports

the 2006
‘establish a collaborative network of GIS

BearingPoint recommendation  to
training groups’ as there are in 2011 several
public and private academic groups able to deliver
GIS training. The JSDI board through its
secretariat could consider this as an option of a
collaborative network to deliver the GIS/ SDI
training program. In terms of the formation or
association of such groups we think it could be
handled through MOUs and consultant contracts.

5.1.5 Goal Five: SDI Technical Assistance

and Training Requirements for HRD

The introduction of SDI into Jordan will require a
team of professional advisers/ consultants under
the direction of and reporting to the JSDI Board
and Technical the

various tasks required to achieve the goals over at

Committee to undertake
least a four year period. That is to work to achieve

the necessary SDI tasks including:

e institutional arrangements,

o the coordination between
stakeholders,

e the technical infrastructure tasks such as
geo portals, data clearing houses and

the

networks,
e to formulate SDI policies, data
management and related standards,

agreements between agencies,
e to undertake SDI / GIS training and on-
going professional development, and
e to identify and mobilize the necessary
funding.
All the above tasks, require advisers and specialists
to support the GIS staff and managers in the
stakeholder institutions to have the tasks done.
They would be required at appropriate times to
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draft TORs and technical specifications for the

various activities to be undertaken to implement
the JSDI.

Pre-requisites
For the JSDI Board

To achieve maximum value from the consultants,
would require at least some of the related
committees, working groups and special interest
groups to be formed and in operation.

For Stakeholders

The existing GIS staff in the stakeholder agencies
do not have the time to undertake the extra work
for SDI; however they would be required to
participate by imparting institutional and systems
information and supervise the consultants as

necessary.
Technical Assistance Model

It is assumed that the Go] will require the full
body of the recommendations to be implemented
to achieve the JSDI; therefore the following
advisers / consultants are suggested to work in the
‘secretariat’ for MoICT and other leadership, who
would work under the various committees and the
JSDI Board.

Consultants

would have SDI
experience in at least one country apart from

All  consultants to have

Jordan.
They would include:
@ a project coordinator /manager;
(i1) technical infrastructure specialist;
(itf) data policy and standards specialist;
(iv) HRD policy and training specialist;
) SDI policy and research specialist;
and
(vi) an office manager and support staff

overall.
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These SDI specialists can be mobilized by several
methods such as:

@) international or national consultants
funded by GoJ or donor funds;

(i1) through
programs (e.g., country-to-country;
city-to-city);

staff exchange programs through an

international twinning

(iif)
international university program or
related government departments;

(iv) mentoring programs either under

government sponsorship or
international mentoring programs;

) international and national voluntary

consultancies; (USA and Germany

have such programs)

co-opted short term specialists (staff)

from inside GoJ on a ministry to

ministry basis; and

encourage the involvement of the

Jordanian Geomatics engineers who

have been working on SDI projects

in the middle east (e.g., in Dubai,

Bahrain, Abu Dhabi, Qatar) to return

to Jordan to make a contribution to

the SDI effort.

Of the seven forms of SDI specialist mobilization

mentioned above, several turn out to be
demanding in terms of administration and time,
have limited availability and some would yield a
low number of suitable SDI experts available for
the positions. Option (vi) has been used in
Jordan in association with the MoMA GIS
initiatives in local governments; it allowed GAM
GIS specialists to provide critical support to GIS
projects in Irbid, Aqaba and other municipalities.
The Amman Institute (Ai) also provided support
to the same municipalities and others on a

voluntary basis.
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In Jordan, in general, the existing GIS staff in the
stakeholder agencies do not have the time to
undertake the extra work, however it is suggested
they be requested to participate by voluntary
efforts where possible. This would be important
to allow information sharing and to supervise the
consultants as necessary. And to consider either
formal (through a minister) or informal
arrangements of making available staff some of
whom are highly experienced GIS experts. These
would necessarily be short term assignments —
perhaps one day per week or less over a period

overall of say six months.

5.2 Build Awareness of SDI among

Stakeholders, Users and Beyond

In Jordan where institutions face difficulties either
with accessing new technology or in adjusting to
new ways of doing things, the challenge of
showing and proving the benefits of using SDI
addressed

awareness building. Furthermore, in order to

can only be through continuous
achieve the business results from the Jordan SDI
project, the project must have an awareness
raising program aimed at all of the individuals,
partners, and potential users of the project. The
purpose of the Jordan SDI awareness raising
program is to ensure that all those directly,
indirectly or potentially involved in the project
are knowledgeable of the various capabilities
and benefits of SDI wusage and project
participation. The objective is to ensure that
usage and support for the SDI project
increases or at an absolute minimum is

maintained over the long run.

This awareness program will include but will
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JSDI Awareness Program Modes of
Communications

e Email

e Personal communications

e Team meetings

e Conferences and workshops

e DPaper reports and documentation

o Web sites

Figure é: JSDI Awareness Program Modes of
Communications

Measures of Change Management

Some of the steps that are recommended to
be taken to ensure the success of the Jordan
SDI are as follows:

1. Create an awareness of the benefits of
the Jordan SDI; and make sure this concept
is recognized as more than the name for a

new geospatial database.

2. Offer educational, training and workshop
opportunities for stakeholders to learn
about the components, protocols, standards
and tools to build the Jordan SDI.

3. Move geomatics practitioners from a
desktop mindset towards network thinking
and on to an infrastructure philosophy by

providing best practice examples.

4. Build a community of practice for GIS
practitioners to share what works and what
doesn’t work.

5. Get over the hurdle from ‘talking about
infrastructure’ to building, using and living
the infrastructure by just doing it’ instead

of waiting for it to be done.

6. Establish mechanisms to make the
Jordan SDI sustainable, to establish a
platform where common interests can be
identified.

Figure 7: Measures for Change Management for

JSDI
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GIS operations in Jordan are funded from
5 sources:

e The annual GoJ budget of the
stakeholders;

e Special Go]J allocations;

e Fees from transactions and supply of
information;

e Donor funds from multi- and bi-lateral
sources either in the form of grants or
loans; and

e A licensing arrangement by one
stakeholder to two private sector firms for
set functions over a set time petriod

Figure 8: Current Funding Sources for GIS
Operations in Jordan

not be limited to, communications to and from:

e Executive Sponsors

e The Project SDI Board — The Technical
Committee

e Project Lead

o Administrators
e  Super users

e  General users

e DPotential users

This awareness program will use multiple modes
of communication (Figure 06) and various
frequencies of communication.

5.3 Financing the SDI Strategy including
HRD and Training

The 2011 Study Team conducted a survey of
Jordan’s SDI stakeholders. The financial part
revealed that most agencies used several sources
of funding to achieve their GIS operations,
however most reported that their funding was
irregular. Shortage of funds was rated the top
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issue halting GIS development. Furthermore,
budget shortage for maintenance, often results in
GIS data becoming out dated especially in urban
areas.

It is clear for SDI to be successful the budget
must be available, adequate and consistent.
Cooperation, coordination and collaboration are
not free and must be planned and budgeted for.

JSDI Costs

The following table presents a tentative JSDI cost
breakdown.

Apart from GoJ funds in support of JSDI,
funding could be sought from multi-lateral
agencies (e.g., World Bank) which might support a
project that includes all facets of an SDI project.
Often with World Bank financial

governments in the past have not been inclined to

support,

use loan or even grant funds for TA for
consultants and training. Accordingly in land
administration projects (sometimes involving SDI)
it became typical to identify bi-lateral funds for
TA and training, especially from Sweden, Norway,
or the EU.

Some bi-laterals have joined the World Bank in
the past often allocating funds for technical

JSDI Costs

Intangible Costs

. Tangible Costs

Involving stakeholders in the building of the SDI

Operations of the geo-portal

Achieving satisfactory institutional arrangements

The functioning of data clearing house

Supporting the development and populating of the
core data sets in all sectors

Achieving the dissemination of information

Agreeing data standards and data management
across all sectors including metadata information
systems

Training and HRD especially continuing
professional skills development

Agreeing on common technical standards across all
sectors

Developing and establishing technical infrastructure
such as networks, geo-portals and data
clearinghouses

Promoting human resource development including
on-going professional development training, skills
development and outreach

Achieving sustainable funding for the SDI and the
core data set providers

Developing a transparent pricing policy for
purchase of core data and other data sets and on-
going up-dates from the SDI and its members

Table 6: Tentative JSDI Cost Breakdown

Bi-lateral and Multi-Lateral Financing

assistance, education and training with skilled

mobilized from the
significant SDI skills including from Sweden,

advisors country with

Norway, and Germany.
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On the other hand USAID and the Millennium
Development Fund typically out source all facets
of the Land Administration work to a US
company coupled with local companies as a

separate package.

human capacity building. MoPIC mentioned that
there had been no precedence of securing funding
for the sole purpose of capacity building and
HRD. However there have been projects in
Jordan that have focused on HRD and training,

Option One

Option Two

Option Three

Annual budget allocations for the
National GIS

National Spatial Data
Infrastructure Fund

Joined financing by the GoJ and
an International Development
Agency

Financing Mechanism: Not for
Profit

Financing Mechanism: Not for
Profit

Financing Mechanism: Not for
Profit

Amount: 4 M JoD

Amount: 4M JoD

Amount: 4M JoD

Source: The funds are to come
from a new allotment from the
Go] and  provided to
participating agencies
exclusively for National SDI
use.

Source: The funds are to come
from an increase or re-allocation
of part of the Land Transfer Tax
by 1% for SDI purposes. The
funds so collected would
contribute towards a National
Spatial Data Infrastructure Fund
administered by the JSDI Council

Source: The funds are to come
from a loan or a grant.
Repayment will be over time
through users’ fees income and
GoJ allocations (reflecting savings
in costs through efficiencies
achieved through SDI).

Long Term vs. Short Term

Same strategy was suggested
for both Long term and short
term financing. Allocations
will cover 100% of costs.

Long Term vs. Short Term

Same strategy was suggested for
both Long term and short term
financing. Allocations will cover

100% of costs.

Long Term vs. Short Term

Short Term: To secure seed
funds the GoJ will jointly finance
the project with an International
Development Agency

Long Term: Once JSDI is
operational, users’ fees will be
used to cover part of the costs.
GoJ budget allocations will be
necessary. The  BearingPoint
suggestions are options to secure
these allocations. However, they

will cover part of the costs only,
not 100% of it

Table 7: Financing Proposals for JSDI

Which ever method is used the JSDI would always
have the right of annual review and to make
recommendations on SDI budget as it sees fit.

MoPIC indicated there may be possibilities of the
pursuit of donor support for a complete SDI
package of activities including institutional and
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e.g., the Employer Driven Skills Development
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Strategic training plan
developed with annual up-date
GIS / geomatics annual class
sizes, nationally and by
institution, and graduation
rates
GIS courses held, attendance,
evaluation by students;
Study visits held, numbers and
outcomes;
Professional development
courses held, numbers of
students and institutions, and
evaluation;
salary competitiveness (local v.
regional, male v. female, and
public v. private)
rate of staff attrition
levels of engagement measured
by the JSDI Committee
membership count and
meeting attendance rates
direct and indirect financial
investments

o ‘“fixed’ allocation v. soft

funding
o proportion of SDI
funds from donors
O yeat over year

alignment of e levels of reduction in time
stakeholders using a engagement and incremental
common datum and measured by effort to
projection the JSDI consume core
accessibﬂity of up- Committee datasets

to-date and membership reduction in cost
geographically count and to produce and
exhaustive meeting use the core
fundamental (or attendance datasets

core) datasets rates absence of

uptime of SDI
services and data
compliance rate
amongst
stakeholders with
standards and data
model

review of SDI
stakeholder
development plans
for compliance with
JSDI principles

number of geospatial

assets that have
metadata and have
been catalogued
number of hits on
the databases on a
monthly basis

o legislative
progress

e funding
secured for
future fiscal

duplicative data
collection effort
utilization ratios
of hardware and

equipment
years (virtualization
e diversity and and sharing of
representativen server resources,
ess of sharing of GPS
stakeholder equipment,
involvement hardcopy map

production, etc.)
reliance on
international and
domestic
expertise

Table 8: Tentative Indicators for JSDI

Project (EDSDP) in Jordan supported by the
World Bank.

From experience in the last decade by the German
development agencies GTZ and KfW from land
administration projects, both agencies like to take
on an identifiable part of a whole activity such as
land SDI. GTZ has often chosen to undertake an
implementation in a municipal or local
government environment in a regional city with
the aim of building capacity in those
administrative units rather than from within the
central government. Often many useful lessons
were learnt from such sub projects. Of course it

must be stated that on a change of government at
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the centre, the value of such projects are often

understated as they are away from the capital.
Financing Proposals

For financing options, the 2011 Study Team
both  budget
proposals suggested by the BearingPoint study in
2006 are still valid. Both BearingPoint proposals
aim to secure sustainable and autonomous

confirms that and financing

sources of funding for the JSDI. Nonetheless, in
the case that GoJ secks bi-lateral or muti-lateral
financing to cover the initial costs, we have
introduced a third option that will complement
those suggested by the BearingPoint team. On the
long term, the GoJ is encouraged to channel
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funding through either of the BearingPoint
proposals.

5.4 Monitoring and Evaluation of

Building Capacity for a Jordanian SDI

A well designed monitoring and evaluation system

is important for any program’s successful
implementation and SDI is no exception. MolCT
already produces regular monitoring reports to
management and this new SDI initiative would
have its targets and a database will contain the

necessary data for project monitoring.
Recommendation

Monitoring reports should be submitted to
MolICT, JSDI Board and the stakeholders at least
on a bi-annually basis to ensure the SDI project
progresses with timely identification and response

to any problem areas.
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Recommendation

Another monitoring measure would be to
establish a Balance Scorecard for JSDI that is
reported quarterly and transparently to the public.
The justification for this recommendation is to
ensure mutual accountability: so that the JSDI
Committee is producing the quantity and quality
of SDI products expected of an SDI initiative and
that, reciprocally, the JSDI Committee can do so
with ample human and financial resources. And,
altogether, it is useful to regularly assess that the
SDI initiative adds value and that the opportunity
cost of not embracing a national JSDI is
prohibitive.

Tentative Indicators?*

Table 8 presents three categories of suggested
indicators for the JSDI.

4The list is preliminary and partial; stakeholders are expected
to reach a consensus on which indicators are most relevant
and will be reported



Chapter Six: Action Plan for the JSDI HRD Strategy

Introduction

The focus of this chapter includes a JSDI
implementation strategy and recommends specific
implementation guidance on building capacity. In
general, capacity building can have three target
components or audiences. One target audience is
clearly the individual or person who has a gap in
specific skills that require upgrading to improve
their performance for the JSDI. The next target
audience is capacity building of organizations,
which implies that the organization will be able to
accomplish something within the JSDI that they
would not be capable of doing in a timely manner
if some capacity building was not performed. The
final type of capacity building would be targeted at
the cooperative culture or the partnership setting
required to build and operate the JSDI. This
capacity the JSDI

organizations to work together to accomplish

allows participating

common goals.

6.1 Key Activities

The 2011 Study Team sees the following as key
activities for building capacity in the infancy of a
Jordanian SDI.

1. Selling or promoting the JSDI: gaining
agreement amongst stakeholders,

2. Cootdinating and forming the SDI
governance structure,

3. Capacity building in  stakeholder
organizations,  starting  with  data
producers,

4. Addressing HRD challenges,
5. Training in GIS/SDI,

6. TA advisory services for the SDI overall
and for HRD specifically,

7. Building awareness and outreach,

49

8. Financing, both initial and sustainable
funding,

Chapter 8 provides an elaborated discussion of

each step with pragmatic implementation
suggestions. The following table provides a

summary of major foci under each key activity.

6.2 Action Plan: The Steps and Their

Sequencing

The action plan and steps would be iterative
across the stages with most elements of the plan

starting though with a main focus in each stage:

e Stage 1: SDI Consensus Building and
confirmation of SDI  institutional
foundations, and raising awareness;

e Stage 2: HRD and capacity building and
training coupled with data policy and
management development;

e Stage 3: Technical elements including
networks; and

e Stage 4: SDI consolidation and operations

maintenance.
6.2.1 Stage One
Stage One would consist of further SDI

awareness-building activities and confirmation of
the principles and understandings, plus consensus-
building among the core stakeholders of the JSDI,
starting with the cutrent Prime Ministet's National
GIS committee as appointed in 2006 and 2009.
The steps in Stage One would include:

1. Reaffirmation and confirmation of the
key roles of several key stakeholders
(including MolICT, DLS, GAM, RJGC) as
the coordinators of the SDI. MolICT in
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2009 was nominated for a key technical provisional membership, initially focusing
role  especially with  the NITC on the data management, institutions and
(department of MolCT) in operation and HRD groups, then 3 months later start
the new National Broadband Network another 3 groups including institutions
department, and  other = MolCT and technical infrastructure groups;

departments including the e-Government

e Creation of legislation in support of the implementation and
operation of the JSDI
Coordinating and forming the

Creation of the Jordan SDI Board based on the existing Prime
SDI governance structure

Ministers National GIS committee
e C(Creation of the SDI Technical Committee

e Creation of standing working sub-committees

Addressing HRD challenges e Develop a suit of incentives and inducements to enhance staff retention

Building awareness and outreach ~ ® Devised a list of activities targeting different stakeholders at various
stages of the implementation with possible media, and frequency of the
outreach activity

as well as HRD departments, and develop 4. Under open competition select the
linkages with core data stakeholders; advisers after writing the TORs for

2. Agree on the new JSDI  Board international/national  consultants  in

membership and its new members plus suppori; of (';he Sin)I Board' aﬁd
the role of MoICT and the possible joint COMIMITLEEs and. working groups, who
leadership with DLS, RIGC and GAM; would work in a project office or the
. i ’ Board’s Secretariat;

the Board is proposed to grow out of the

GIS Committee originally appointed in 5. Start up the HRD program initially
2006 for the BearingPoint study; focusing on (i) SDI for decision makers,
and (ii) professional development for
existing staff in the core agencies, and
SDI for GIS professionals and SDI for

3. Define the working group tasks, the
priorities, develop the ToRs, their
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Table 9: Summary of major points under each key activity
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10.

non-geo  professionals. Initially  the
training  would using  the
established GIS training courses available

in Jordan especially in Jordan University,
GAM, JUST, Ai, DSL, et al.;

involve

Undertake a national inventory of
geospatial  assets  (data,  expertise,
equipment, etc.) supported by the data
management Working group and this is
an opportunity to train people on
1SO19115/19123 metadata principles and
build a national metadata repository;

Start capacity building for SDI especially
within DSL and RJGC particularly
reviewing the financial side of both
institutions looking at the potential for
operating in the manner of a cost
recovery agency;

Develop and promulgate a list of desired
fundamental or core datasets and the
associated responsible custodian agencies;

see an example
((ECA/ISTD/GEO/2007/02E,
Fundamental  Datasets for  Africa

Determination of Geo-information in
Socio-Economic Development Table 8,
page 38)) (we realize that this is for
Africa, but it is very clear and logistic list
that can serve as a starting point);

Undertake a gap analysis between steps
8and 6 above - that is, 6 is what is
available and 8 is what is needed to be
done, therefore to determine what is
missing and what investments are needed;
a data procurement plan would be needed
with dates, cost, and responsibilities;

Pursue the policy of making GIS data
easy, efficient and equitable to access and
affordable by all users. In doing this a
transparent  pricing policy for the
purchase and/or exchange of core data
and other data sets and on-going up-dates
by SDI stakeholders and civil society
groups, firms and individuals. The policy
might differentiate between institutions
that do not / cannot generate and retain
fee income and those that do. This action
is related to action No. 11.;
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11.

12.

13.

14.

15.

13

Commission ‘a  preliminary  strategic
development plan for the JSDI” especially
focusing on the business aspects of SDI,
determine what are the ‘business drivers’
of SDI and the options for financing of
JSDI also looking at related existing
budgets and financing short falls;

Explore TA and training possibilities for
JSDI; start by requesting the SDI
leadership to approach GoJ through
MoPIC for TA and HRD support for
SDI development from an international
donor. This could be from Sweden
(SIDA), Netherlands, Germany (GTZ,
KfW), Canada (CIDA), Japan, China, or
Norway. The leadership could also
informally approach the national SDI of
those countries to ask for support --
technical infrastructure design support,
geodetic datum and projection, TA and
training, data issues including support for
fundamental or core datasets;

Explore what products could be quickly
delivered by JSDI (e.g., a geo-portal of
available data sets — a store front) that is
there needs to be a clear, specific
application area and one that will
encourage all stakeholders to take action -
whether it is water resource management,
healthcare, education, land administration,
energy, or tourism;

Data management and legislation WGs
should be commissioned, working with
appropriate consultants, the Secretariat,
and stakeholders and NGOs; one of
focuses would be to develop SDI
legislative principles, and drafts;

Objectively review the Jordan geodetic
datum and map projection issue and make
definitive recommendations using at least
one international specialist. Include GCE
Co., Jordan in the specialist consultant
team doing the study, or commission
them to write a background paper for the
study;
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16. Form priority working groups -- policy
and research, technical infrastructure, and
HRD, and

17. Employ national/international
consultants for the secretariat.

6.2.2 Stage Two

Stage Two would focus on human resource
development and capacity building and training
coupled with the development of data policy and

management.

1. To ensure a common and shared level of
understanding about SDI, hold a one day
national SDI familiarization/sensitization
workshop amongst all stakeholders. A
half-day plenary session would introduce
all stakeholders to the notion of an SDI,
covering the value proposition, benefits,
key ingredients, process, and risks, and
would draw from international case
studies. The remaining half-day would
offer one of two tracks: (i) a session
covering SDI from the perspective of
consumers, emphasizing how to leverage
the SDI; and (i) the other session
focusing on SDI from the perspective of
producers/publishers of spatial data into
the SDI, examining how the JSDI could
be architected and implemented. This
could become an annual event for the

JSDL

2. Continuing to build capacity, start up the
HRD program initially focusing on (i)
SDI for decision makers, (i) professional
development for existing staff in the core
agencies, and (i) SDI for GIS
professionals and SDI for non GIS
professionals. Initially the training would
involve using the established GIS training
courses available in Jordan especially in
Jordan University, GAM, JUST, Ai, and
DSL. The SDI courses would have to be
developed with inputs from a SDI
specialist on a train-the-trainers basis.
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3. Task the HRD Working Group to
address recommendations 2 through 9
inclusive and recommendation 14 in
section 3.4 above (Human Resource
Capacity Development). It would be an
asset if the consultant HRD specialist was
available to work with the HRD Working
Group.

6.2.3 Stage Three

Stage Three, focusing on more technical elements
including data and networks, would evolve from
the activities of Stages One and Two. The
methodology to complete Stage Three will use the
standard project management methodology that is
used industry wide. This methodology follows a
codified
framework, incorporating best practices from the
Body of

technical

standard, project management
Project Management Institute's
Knowledge. the full

development life cycle can be broken down into

In general,

six phases which are:

e Strategy and Planning (completed in stage
1 and 2),

e Requirements Analysis,
e System Design,

e Development,

e Deployment,

e Operations and Maintenance (to be
completed in stage 4)
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Strategy
and
Planning

Figure9: JSDI project management lifecycle

However, the majority of the strategy and
planning work would have been completed in
stages one and two. In addition the operations and
maintenance work will be completed in Stage 4.
Therefore this stage 3 of the project will be
broken down into 4 steps which are described as

follows:

1. During the requirements analysis step, the
JSDI project will perform a rigorous
requirements-gathering process, which
involves business process analysis and
high-level use case identification. From
the business processes and use cases, the
project will derive detailed requirements
that are documented for each use case
and reviewed separately by quality
assurance staff to ensure they can be
tested later and are quantifiable. This
results in better, more clearly defined
requirements, which are then outlined in a
specification document that you can then
use as the blueprint for the design.
Deliverables at this phase typically include
(i) business process analysis workshops
and (i) requirements specification
documentation.

2. Once the JSDI detailed requirements
specification is complete, the next step is
to create the system design, which
transforms the requirements into a set of
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IT, GIS and SDI software functions. The
design team will build a comprehensive
design document from the requirements
specification  that will guide the
developers throughout the development
process. The design activity also includes
a data model and design, and, for those
JSDI  organizations  with  specific
implementation requirements, a system
architecture design that provides the basis
for hardware and software planning and
acquisition to support planned JSDI
operations. Deliverables from this phase
will include: (i) data model and database
design; (ii) data acquisition and migration
plan; (iii) design for required JSDI
applications; and (iv) system architecture

design.

Actual construction of the JSDI begins
during this phase and involves building
the applications and database following
appropriate standards. The goal of this
work is to ensure that the proposed
technical solution reliably and securely
interacts with existing IT production
systems; can be maintained over multiple
releases of the software used; and
supports JSDI users into the foreseeable
future. During the development stage, the
project will provide regular, ongoing
progress reports to the JSDI Board in an
agreed-upon manner. This provides JSDI
end users and the testing team with
visibility into development and how the
requirements are being implemented as
well as assurance that issues are being
tracked and addressed in a timely and
responsive manner. Following
development, a test plan is prepared and
implemented. Independent  quality
assurance staff will then execute the test
plan to validate the developed system
against the requirements specification.
The deliverables from this stage include:
(i) database(s); (ii) applications; (iii) pilot
studies; and (iv) documentation.

The JSDI architecture comes together as
a whole at this phase. Hardware is
procured or made operational, and JSDI
software and applications are installed
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into various JSDI operational
environments and tested to ensure that
they perform as required. Multiple steps
of testing occur both in the development
environment and on-site by the JSDI
project quality assurance (QA) team. The
QA team tests the functionality of the
solution to remove defects and ensure
that the complete set of requitements is
met. At this stage, significant JSDI
training would occur. Online and/or
hard-copy technical documentation and
operation instructions for using the JSDI
would be prepared to allow users to run
the system when the project is complete.
When the JSDI solution meets the
agreed-upon acceptance criteria, it will be
deployed as a live system. The
deliverables from this stage include: (i)
deployment plan; (i) installation and
acceptance testing of software, data, and
applications; (il documentation and
operation instructions; (iv) training for
end users, system administrators and
developers; (v) final deployed system.
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6.2.4 Stage Four
Stage 4 would be focused on JSDI operations
maintenance and consolidation. This stage

involves supporting the installed application in the
production environment. During this phase, the
JSDI project will help users implement a support
plan that will allow organizations to respond
effectively to changing user and technology needs.
The goal is to develop the expertise of staff within
JSDI organizations and ensure viability of the
system into the future. Based on the identified
performance baseline and metrics, the project will
develop administrative procedures to streamline
system tuning. The project will also help users
design a maintenance plan for the various
geodatabases and a process for managing system
enhancement requests. Deliverables from this
stage include: (i) technical support plan and
materials; (i) performance monitoring plan,
design, and automation; (iii) systems and software
maintenance plans and processes; and (iv) process

for managing enhancement requests.
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Annex A: Summary of Key findings of the Jordan SDI

Empirical Study

The following table provides a summary of the key findings of the empirical study conducted by the team.

For further information, Interim Report One presents a detailed discussion of the survey findings.

Axiom

Institutional and Otrganizational Status

Highlights from Data and Analysis
Legal SDI/GIS/GI Mandate

e Majority of respondents have no legal mandates
for SDI/GIS/GI (89%)

SDI/GIS/GI Policies and Regulations

e Institutionalization of SDI within the stakeholder
entities is still lagging (only 23% have related
policies, while 29% have related regulations)

SDI/GIS/GI Vision and Mission

Majority of surveyed organization indicated they
have a vision/mission for SDI/GIS/GI (64%)

Goals of Using SDI/GIS/GI (Top 4 by
frequency)

1. Data analysis, documentation and
conservation.

2. Support decision makers.

3. Provide customers with better service
through transparent and quick access to
information.

4.  Graduate qualified students

Planned Scope of SDI/GIS/GI

1 Monitoring and Evaluation, and Planning
2 Data Collection and Management
3 Provide Better Services Internally and Externally

Constraints Hindering JSDI (Top 5 by
frequency)

1 Lack of national interoperability ( difficulties of
data exchange & data updates)

2 Lack of Human Resources

3 Lack of Funding

4 Lack of National Regulations and
Standardization
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5  Lack of Advanced Training

Solutions for JSDI Constraints (Top 5 by
frequency)

1 Funding
Education and Training
3 Sign agreements between stakeholders to
facilitate cooperation and data exchange
4 Unify projection system and base maps
5  SDI/GIS/GI Awareness campaigns

Software, Hardwatre and Network

Software & Hardware

e Nearly three quarters of all respondents use GIS
software and hardware in some capacity

Networks

e Three quarters of surveyed entities indicated
having Internet Connectivity

e One quarter indicated having local network only

e Over half of all respondents are not connected to
the NITC. This is a concern since NITC has
been appointed as the host for the National SDI
in Jordan

Basic Data and Data Layers

Data Sharing

e No clear data sharing policies, a significant
number of respondents use their data internally
only (53%), while the rest have varying data
sharing schemes that are applied on a case by
case basis

Data Access and Pricing

e Data access and pricing is handled on a case by
case basis contingent upon the requested data,
and the requesting entity.

Web Enabled GIS

e Majority of surveyed entities have no web
enabled GIS system (74%)

Metadata

e There is no principal Metadata standard in use

Data Layers

e There is a good supply of data layers amongst
surveyed entities

e  Coverage, currency and quality of these layers are
unknown

e Ownership of data layers is not defined, multiple
entities claim ownership of common layers and
update them independently
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Human Resource

e Most organizations believe they are understaffed
across all levels of GIS expertise (technicians,
technologists, and professionals)

e  While it varies by individual organizations, the
overall salary ladder suggests strong high
variances in the salaries paid at the technologist
and professional levels and this, to a small extent,
can contribute to flux and staff turnover as
personnel see potential remuneration benefits
simply by changing organizations

e Regarding high employment turn over, thirty five
percent (40.5% or 15 organization) stated that
they suffer from high employment turn over,
while forty six percent (59.5% or 22
organization) indicated that they do not have face
such an issue with employment

e The majority of organizations (47%) make no
effort at all to combat high employment
turnover. About 28% of the organizations offer
better training, 16% offer better compensation
package, while (9%) offer flexible working hours.

Funding

Funding Allocations (Top 5 by frequency)

Depatrtment/Unit Budget (25)

No sources of funding available (12)

Special Projects Budget (9)

Aid Programs(5)

Data access fees, system related revenues (4)

Ul N -

Maintenance Budget (All options ranked by
frequency)

1 Part of allotted budget to department (20)
2 No sources of funding available (18)
3 Special Projects Budget (10)

Note: 95% of respondents affirmed their need for
extra funding

Strategy, Vision and Progress

Cited Reasons for not implementing the 2006
Strategy recommendations (Top 5 by frequency)

Lack of Human Resoutrces

Lack of funding

Lack of Management Support

Strategy is not approved by the Government
Not a priotity/Lack of Training

OB LN -
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Annex B: International SDI Case Studies with Lessons Learned
for Jordan

The following table lists the conducted international case studies and their lessons learned for Jordan from
each case.

Country Lessons for Jordan

i. Made very good progress having started in 2007,

il. Appears to have had excellent planning and
development programs;
iil. Has good management structure;
Abu Dhabi Emirate iv. Is supported by the highest levels of government;
V. Involves nearly 40 stakeholders;
vi. Has a diverse outreach program;
Vil. Is using web based GIS and SDI software; and
viii. Is well supported financially

1 Bahrain’s Spatial Data Infrastructure (BSDI)
was established and is overseen by the National
GIS Steering Committee (NGISSC).

il. Supporting the NGISSC, is a Technical
Committee whose mandate is to review, assess,
and to research and propose items of a technical

Kingdom of Bahrain nature to the NGISSC.

. While the BSDI’s cotre data and setrvices are
provided by the GIS Directorate.

iv. The BSDI is supported by a consortium of
over twenty (20) government departments,
the private sector, academia, and other
stakeholders

i an SDI sector wide and industry view is
presented, a factor that is important for the
justification and success of SDI;

il. the CGDI includes a significant number of free
fundamental national core data sets and base
maps that are maintained up-to-date; with their
use, this defacto dataset locks any users into
those resources and the standards associated
with them,

Canada i as the CGDl is in a federal system, the tools
available to it do not include laws and
regulations, but CGDI proposes national policy
and standards, makes recommendations and
sometimes strongly advocates the use of
standards across the spatial information industry;

iv. there are multiple linkages with the many SDI
industry associations, i.e. all stakeholders have
a chance to make a contribution and have a
stake in the SDI process.

V. Canada has an extensive experience with
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metadata standards and has settled on ISO
19115 for several reasons one being the need for
compatibility with USA and the sometimes use of
common data sets

il.

Croatia

iii.

iv.

Croatia invested heavily in the building of key
data sets (core data) and in the whole system
overall including orthophoto mapping
nationwide, an active GPS network nationwide,
all available on the Internet and SDI;

Effective use was made of the law to guide
stakeholders and start off the NSDI;

the NSDI council has a wide coverage of
stakeholders (16 in all) and others contribute to
working committees and special interest groups;
and

The importance of leadership was apparent
during implementation and effective use was
made of advisers.

il.

Egypt

Egypt has grown in the last decade by about 5%
per year but still has not started to address SDI.
With the new governmental arrangements being
formulated in 2011 it will be interesting to see
when SDI will be considered as a necessary
national developmental tool.

il.

EU-Inspire

i

the case study shows the considerable role
governments have in SDI development
including requiring all member states to pass
legislation and rules to match the EU Inspire SDI
directive, and to build institutional and human
capacity to undertake SDI;

the member governments are directed to among
other duties to build 'metadata’ information
systems, and to support education and training of
staff and citizens in SDI skills and awareness; and
the steps in building a SDI are de facto
presented in the directive and write up - it
could serve as a check list for SDI establishment
in Jordan.

il.

Netherlands 1ii.

iv.

Cost sharing is a way of bringing together vastly
different organizations for a common purpose,
the commitment of those organizations to a
common set of standards (incorporated into the
maps);

the need for a top level management structure to
run the system; and

most agencies joined a PPP to allow them access
to a detailed and maintained large scale digital
map and data base — those that did not join pay
more.

Singapore

It shows how to organize SDI and the
institutional arrangements necessary for SDI in
such an environment. The SDI is conducted by
two top ministries who set up SG-Space and

59




Technical Assistance for Spatial Data Infrastructure for Monitoring Development Outcomes, Jordan

il.

both ministries are well funded through
transactions;

it demonstrates the SG-SPACE as an SDI
framework for Singapore, as well as the One Map
concept which has 20 ministries and agencies
using it.

South Africa il.

1ii.

the use of a law to establish SDI particularly to
form the guiding committee for SDI, to specify
the metadata collection tasks; and to sort out
responsibilities

A state supported GIS skills development
initiative was put in place that worked in both the
private and public sectors.

Creative use of an existing national skills
development program for SDI purposes

il.

Sweden

1ii.

Between 2000 and 2005, Sweden had the
realization that it must take major actions to
address the SDI challenges -- which were coming
out of the EU, the Swedish Government (with e-
Governance) as well to address its own SDI
shortcomings.

The central government realized that it had to
bring into SDI the 290 municipalities and 21
regional governments (i.c., to bring them along
with the Central Government in terms of SDI
and GDS). It appears that the municipalities were
lagging behind in terms of maps, privacy laws
and the freedom of information (or lack of it).
With the coming of Sweden's Geodata Strategy
2006-2009 and of EU Inspire (in 2007) and PRI
directives (making it compulsory to share
information between ministries and civil society)
from the EU in the 2000s, the Government of
Sweden had to take action to bring SDI change
to the municipalities as well as to many central
government ministries and authorities, as they
had not been impacted by the 1st generation of
the SDI changes in the 1990s.

United States of America

il

iv.

The implementation of the NSDI in the USA has
been successful partly because it started at the
federal level and once established then it moved
to the state level.

Given the budget of the USA, the funding
provided for NSDI development was not large,
but would be a significant amount compared to
funding for the JSDI

The NSDI did a very good job of awareness
raising and of promoting the value and benefits
of the NSDI.

The NSDI developed a national portal /
clearinghouse (Geospatial One stop — now
known as Geodata.gov) that is free and open for
anyone to use. This development showed
progress and a firm deliverable to users.
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Types of Training
Training in SDI/ GIS broadly can be of three

types:
[ ]
[ ]

Educational or academic training
Instructor led classroom training

Other training (Web based: virtual,
seminars, podcasts) including many GIS
free courses on the Internet from the
software providers

Academic Training/ education

e Positioning and surveying
e Farth observation
e  GIS and mapping
e Application specific (environment, land,
public works, etc)
Classroom Training

GIS/SDI roles and functions directed at the
various GIS/SDI professionals:

GIS analyst

GIS and Web Application Programmer
System administrator

Data administrator

Web system and data administrator

Managerial and non-GIS users

GIS & SDI fundamentals

Getting started with GIS and SDI
GIS & SDI tools and functionality
Workflows and analysis
Geo-databases

GIS Setrver introduction

GIS Analyst
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Annex C: Suggested SDI Training Types and their Outlines

Fundamental courses

Creating and Publishing maps and data
Workflows and analysis

Building geo-databases

Data management

GIS and Web Application Programmer

Fundamental courses

Building web applications

System administrators

Fundamental courses
Building geodatabases

Data management in a multiuser
Geodatabase

Web administration in a GIS server
environment

System architecture design strategies

Web and Data administrator

Fundamental courses
Building geodatabases

Data management in a multiuser
Geodatabase

Managing workflows in a multiuser
Geodatabase

Server configuration and tuning

Managerial / Decision makers

What is the status of SDI /GIS in Jordan
Present situation analysis - SWOT

The benefits of SDI and cost savings
The costs of not doing it

Components of SDI and the timeframe
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e  What are the next steps and who needs to e Training the trainers

do what
o e  Webinars (web based seminars)

e Sustainability of GIS and SDI
e Conferences

¢ Role of management — approvals of data

policies, technical initiatives, legislation, Workshops

budgets, annual plans e Internet - virtual courses
Other Training e  Others as required
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Annex D: A Set of Activities to Raise Awareness of JSDI

The following table provides a high level set of activities to raise awareness of the Jordan SDI and its

capabilities

Activity Project Stage Tools Responsibility Audience  Frequency
Executives to * Email General
announce the Pre-Project * Paper Executive Public and Once
start of the * Web Sponsor Partner
project agencies
Communicate * Hmal
the vision for the . Conferences and SDL Project
SDI at the initial Project Start Work Shops Coordm.atlon Agencies Once
launch e Paper Committee
e Web
e Email
e Personal
e Meetings Project
Gather feedback All stages Conferences and ~ Management All users Continuous
Work Shops Office
e Paper
e Web
Provide project Pro * Em.a 1 Project Pro
implementation . roject| *  Meetings Management roject Monthly
status reports implementation e Paper Office Agencies
e Web
Project
Demonstrate Project * Persc,)nal Pro Agencies
SDI project in completion ®  Mectings A roject and Quarterly
Action stage Conferences and gencies potential
Work Shops
users
e  Email
Project 0 Pers<?nal Projef:t
Provide ongoing  operation and *  Mectings Agencies
project status maintenance Conferencesand  Lead Agency and. Quarterly
stage Work Shops potential
e Paper users
e Web

Annex E: Terms of Reference for Technical SDI Consultants

Arising from section 3.5.1 above, the SDI recommendations made by the 2010/ 2011 SDI study team include
the need for training at all levels and the use of SDI/ GIS specialists both national and international to guide
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and conduct the various tasks in building the SDI for Jordan. Six consultants are required: a project
coordinator /manager; a technical infrastructure specialist; data policy and standards specialist; HRD policy
and training specialist; SDI policy and research specialist; and office manager (and other support staff overall).
The following 6 TORs are framework TORs and are indicative only.

PROJECT COORDINATOR

Overall Objectives of the Consultant

Provide overall guidance to all SDI stakeholders in the implementation of SDI, especially the JSDI Board,

Committee, Working Groups, and consultants and other advisors.

Major Terms of Reference
1. Review all reports associated with the Project including the 2006 BearingPoint reports, the

2010/2011 MoICT/MoPIC Wotld Bank supported SDI study;

2. Support the formation, operation, and unity of the JSDI by fostering linkages between the JSDI
Board and the Committee, the WGs, and the stakeholders overall;

3. Working with the Secretariat, act as the Secretary or support the Secretary of the Board (Secretariat)
according to the proposed rules as appropriate, compile and circulate the minutes, and start the
execution of the decisions of the Board and Technical Committee;

4. Coordinate the work of the consultants engaged by the JSDI Board and committee in terms of
persons spoken to and content;

5. Review draft project reports for professional content and make recommendations as appropriate;

6. Provide guidance to all parties as necessary for the implementation;

7. As directed by the JSDI board, draft annual work programs and annual reports for the JSDI Board
and Technical Committee for their review and approval; and

8. As directed by the JSDI Board and Committee, review the annual budgets of stakeholders in terms
of SDI.
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Priority Issues
1. JSDI Board start-up activities
2. Maintaining stakeholder engagement
Outputs
1. Monthly progress reports to the Board, including plans for the coming month(s), including targets
and recommendations.
2. Annual report to the Board.

3. Final report upon completion of the assignment.

Commencement

At the start of the JSDI implementation project.

Period / Term

One year initially, renewable annually, pending availability of funds.

Reporting / Accountability

The Project Coordinator will report directly to the J[SDI Board.

Qualifications and Experience

For this senior-level role, the Board would seek an individual with at least 10 years of professional experience
of which at least 5 years should be in a more senior capacity, preferably with at least 2 years of international
experience. Formal education in a related field such as geography, geodesy, surveying, or information systems
is preferred. Ideally, candidates will possess a Masters degree or higher. They should be familiar with spatial
data policy, international geospatial data standards, and have demonstrated experience in project management
and managing larger, diverse groups of stakeholders. Fluency in Arabic and English is required.

TECHNICAL INFRASTRUCTURE SPECIALIST
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Overall Objectives of the Consultant

Provide overall ICT guidance and foster actions towards the technical ICT infrastructure, especially networks
associated with JSDI, both present and future in association with the JSDI Board, the Technical Committee,
Working Groups, and consultants and other advisors, especially in association with MoICT.

Major Terms of Reference

1. Review all reports associated with the Project including the 2006 BearingPoint reports, the
2010/2011 MoICT/MoPIC Wotld Bank supported study and the MoICT reportts, actions, and
national plans related to networks, and those of the private sector ICT sector;

2. Support the formation, operation, and unity of the JSDI by fostering the ICT linkages between
the JSDI Board and the Technical Committee, the Working Groups and all stakeholders and at the
national level with related e-government initiatives, NBN in MolCT, private sector initiatives, and
NITC initiatives;

3. Develop a prioritized work program in collaboration with MolCT (NBN, NITC);

4. Develop an overall technical infrastructure plan for the JSDI working with the stakeholders,
including network considerations, noting any bandwidth issues, internet service provider
and Government of Jordan policies, all relative to the e-government initiatives;

5. With the SDI data specialist / consultant and the existing Jordanian SDI data providers (DLS,
GAM, RJGC, CCC, and the infrastructure providers including telecommunications providers; form a
working group to develop a conceptual and technical plan for a ‘geo-portal facility’ including the
technical rules of operation and technology involved, for review by the working groups and
JSDI Technical Committee, for submission to and approval of the JSDI Board;

6.  With the SDI data specialist / consultant and the existing Jordanian SDI data providers (DLS,
RJGC, CCC, and the infrastructure providers including telecommunications providers) form a
working group to develop a conceptual and technical plan for a ‘data clearing house facility’
including the technical rules of operation and the networks and technology involved, for review by
the working groups and JSDI Technical Committee, for submission to and approval of
the JSDI Board on a design, build, and operational state;

7.  On agreement of the plan for the technical infrastructure by the JSDI Technical Committee and
Board, develop the terms of reference, and technical specifications for the bidding of a geo-portal
and spatial data clearinghouse in support of the JSDI, starting with the geo-portal and including its
design, hardware and software requirements, service standards, and training requirements on a
turnkey basis; and
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8. Provide guidance to all parties (especially data producers / main stakeholders) as necessaty on the
technical infrastructure required for the JSDI implementation.
Priority Issues

Geo-portal, networks, and data clearinghouse

Outputs

1. Monthly progress reports for the Board and the Technical Committee through the Project
Cootdinator, including plans for the coming months with targets and recommendations

2. Annual report to the Board through the Project Coordinator

3. Report - plan for the technical infrastructure by the JSDI Technical Committee and Board, develop
the terms of reference, and technical specifications for the bidding of a geo-portal and spatial data
clearinghouse in support of the JSDI, starting with the geo-portal

4. Final report on completion of the assignment

Commencement

During the first year of the project, as the Project Coordinator should be engaged in the recruitment process
and selection.

Period / Term

A 1-year fixed-term contract.

Reporting / Accountability

This position reports jointly to the Project Coordinator and the Technical Committee.

Qualifications and Experience

The Board would seek a mid-career candidate with at least 8 years of professional IS/I'T/ICT expetience,
particularly in networking and interoperability. Prior experience with geo-portals and spatial data
clearinghouses is required and some international experience is highly desirable. Candidates should possess a
first degree or higher in information systems, computer science, GIS, or computer/softwate engineering.
Fluency in English or Arabic and a working knowledge of the other is required.
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SPATIAL DATA POLICY SPECIALIST

Overall Objectives of the Consultant

Provide overall guidance to the JSDI and foster actions towards strong SDI data management especially at
the national policy level and provide guidance to the JSDI Board, the Technical Committee, Working
Groups, consultants and other advisors, and all JSDI stakeholders.

Major Terms of Reference

1. Review all reports associated with the Project including the 2006 BearingPoint reports, the
2010/2011 MoICT/MoPIC, Wortld Bank supported study focusing on data management policy,
especially with respect to data providers and other stakeholder practices and conventions that lead
toward JSDI policy reforms;

2. Develop a prioritized work program for the data management specialist working with the Project
Coordinator and with approval from the JSDI Technical Committee;

3. Review the Jordanian spatial data management situation including: bi-lateral service level agreements,
licensing agreements (including that between RJGC and GCE Inc.) and their outcomes, and
DLS and GAM data licensing agreements with customers, and opportunities for public private
partnerships (PPPs) in data provision;

4. Develop an overall spatial data management plan and policy framework for the JSDI in consultation
with stakeholders, including the following considerations: data standards, data classification systems,
data identification systems, street naming and street addressing systems, authoritative
spatial datasets and other core data sets among stakeholders and civil society; existing data discovery
and access / availability in Jordan, data integration and maintenance; data sustainability; spatial data
access in disaster situations; spatial data promotion and communication; data revenue, time, and cost
considerations, spatial data management and governance; overall a spatial data model for Jordan;

5. Discuss the potential of open access for spatial data in Jordan and the implications for intellectual
property rights, privacy, commercial confidentiality (e.g., mobile telecom companies), liability, SDI,
and security issues (especially around defense and national security concerns);

6. Develop an action plan for addressing data management issues including the role of legislation and
regulation, PPPs, and other means of assuring data access for the SDI and gain inputs and agreement
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to it from the JSDI Technical Committee and the Board; and upon approval start implementation;
and

7. Provide guidance to all parties (especially data producers / main stakeholders) as necessaty on data
management best practices in implementation of the JSDI.
Priority Issues

Spatial data model development

Outputs

1. Monthly progress reports for the Board and the Technical committee through the Project
Coordination, including plans for the coming month with targets and recommendations

2. Data management action plan with recommendations

Annual report to the Board through the Project manager

4. Final report on completion of the assignment

>

Commencement

In the first year of the JSDI implementation phase.

Period / Term

A 1-year fixed-term contract.

Reporting / Accountability

The consultant reports jointly to the Project Coordinator and the Technical Committee.

Qualifications and Experience

The consultant will be a mid-career specialist in spatial data policy. He/she will have at least 8 years of
professional experience in geomatics and be intimately familiar with spatial data representation, map
projections and datums, and spatial data modeling. The candidate will have at least a bachelors degree in a
relevant subject such as geography, cartography, GIS, geodesy, earth science, or surveying. Candidates will
need demonstrated experience with ISO and OGC standards on spatial data encoding, spatial metadata, and

data exchange protocols.

Ideally, candidates will have worked in the stated area internationally. Fluency in either English or Arabic is
required and a working knowledge of the other is highly preferred.
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HUMAN RESOURCE DEVELOPMENT POLICY SPECIALIST

Overall Objectives of the Consultant

Provide overall JSDI with guidance, develop policy and foster actions in SDI Human Resource Development
(HRD) matters especially at the national policy level and provide guidance to the JSDI Board, Committee,
Working Groups, and consultants.

Major Terms of Reference

Review all reports associated with the Project including the year 2006 BearingPoint Reports and the
2010/ 2011 I1dRC, ESRI Canada, Wotld Bank supported study focusing on SDI HRD and training
Develop a prioritized work program for the HRD and training specialist working with the Project
Manager and the Project Coordinator and have it approved by the JSDI Technical Committee and
Project Manager

Review, assess and document the Jordanian HRD situation especially in the potential JSDI data
provision agencies and stakeholders including: DLS, GAM, RJGC, CCC and others as determined by
the Project Manager

Develop an action plan for addressing HR capability gaps and gain inputs from all stakeholders and
agreement to it from the JSDI Technical Committee and Board.

Provide guidance to all parties (especially data producers and main stakeholders) as necessary on
HRD and training for the JSDI implementation.

Priority Issues

1. Current HR practices in Jordan affecting JSDI implementation

2. HR training gap analysis development

3. On-going staff development programs

4. Use of existing capacity for GIS training

5. Training the trainers program development and execution
Outputs

1. JSDI training program plan and framework

2. HRD draft action plan for submission to the JSDI Board

3. Monthly progress reports for the Board Technical committee through the Project Coordinator and

Project Manager

4. Annual report to the JSDI Board through the Project manager

5. Final report on completion of the assignment
Commencement
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In the first year of the project

Period / Term

One year contract renewable annually up to 3 years.
Reporting / Accountability

This position reports to the JSDI Project Manager and is accountable to the JSDI Board and Technical
Committee

Qualifications and Experience
Worked in the stated area in two different jurisdictions

The consultant will be a mid-career specialist in HRD policy with some expetience in GIS or SDI. He/she
will have at least 8 years of professional experience in HRD and be intimately familiar with developing
training plans and documenting training courses. The candidate will have at least a bachelors degree in a
relevant subject such as HR, geography, GIS, earth science, or surveying. Candidates will need demonstrated
experience in developing and executing training plans related to spatial data, GIS or SDIL

Ideally, candidates will have worked in the stated area internationally. Fluency in either English or Arabic is

required and a working knowledge of the other is highly preferred.

SDI POLICY AND RESEARCH SPECIALIST

Opverall Objectives of the Consultant

Develops SDI research proposals and evaluates JSDI projects and activities. Provides overall JSDI with
guidance, develop policy and foster actions at the national policy level and provide guidance to the JSDI
Board, Committee, Working Groups, and consultants.

Major Terms of Reference

1. Review all reports associated with the JSDI Project including the year 2006 BearingPoint Reports and
the 2010/ 2011 IdRC, ESRI Canada, World Bank supported study focusing on SDI HRD and
training

2. Review and evaluate JSDI projects and reports, contribute to new reports and proposals, prepare
evaluation reports, and write applications for new activities.

3. Communicate and provide direction for the JSDI Project Manager, the JSDI Board, all JSDI
committees, all projects and all JSDI stakeholders.
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4. Manages the collection of quantitative and qualitative data including summarizing and analyzing data
and writing the evaluation section of JSDI reports

5. Summarize and explain research findings and their implications including preparing findings for
publication and reviewing and abstracting published research

Priority Issues

1. SDI development and implementations in other countries and around the world
2. Best practices for implementing SDI in developing countries
3. Human resource and project assessments and evaluations

Outputs

1. JSDI research and policy framework plan development and action plan with steps
2. Monthly assessment and evaluation reports for the JSDI Board and Technical committees
3. Annual assessment report to the JSDI Board through the Project manager
4. TFinal report on completion of the assignment
Commencement

In the first year of the project

Period / Term

One year contract renewable annually up to 4 years.
Reporting / Accountability

This position reports to the JSDI Project Manager and is accountable to the JSDI Board and Technical
Committee

Qualifications and Experience

The consultant will have a Ph.D. in SDI or a relevant geospatial discipline with some work experience or a
Master’s degree with at least seven years experience related to the geospatial subject area. The consultant must
show evidence of strong communication and organizational skills.

The consultant must have the ability to manage several projects simultaneously and under pressure of

deadlines, including demonstrated capability in managing project tasks.

Strong candidates for the position will be expected to work constructively on their own and with others,
contribute ideas, work productively and at a high level of quality, and represent the JSDI in a professional

manner in dealings with outside individuals and organizations.

Ideally, candidates will have worked in the stated area internationally. Fluency in either English or Arabic is
required and a working knowledge of the other is highly preferred.
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JSDI OFFICE MANAGER

Overall Objectives of the Consultant

The Office Manager is responsible for organizing and coordinating the JSDI office operations and
procedures in order to ensure organizational effectiveness and efficiency.

Major Terms of Reference

1. Maintain office services including: design and implement office policies; establish standards and
procedures; organize office operations and procedures; control correspondence; develop and obtain
PM approval for office supply requisitions; and maintain office equipment

2. Coordinate office staff including: monitor clerical and secretarial functions; orient new office staff;
and provide information to office employees and JSDI stakeholders

3. Maintain office records including: designing filing systems; ensure filing systems are maintained and
up to date; define procedures for record retention; ensure protection and security of files and
records; ensure effective transfer of files and records; transfer and dispose records according to
retention schedules and policies; and ensure personnel files are up to date and secure

4. Maintain office efficiency including: plan and implement office systems, layout and equipment
procurement; maintain and replenish inventory; check stock to determine inventory levels; anticipate
needed supplies; and verify receipt of supply

5. Perform other related duties as required

Priority Issues
Efficient and effective JSDI office operation

Outputs

Correspondence control, PM and office employees support, office supply inventory, proper equipment
operation

Commencement
In the first year of the project
Period / Term

One year contract renewable annually up to 5 years.
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Reporting / Accountability

This position reports and is accountable to the JSDI Project Manager
Office management procedures for the JSDI Office (within 3 months)
Qualifications and Experience

Knowledge of office administration and ability to maintain a high level of accuracy in preparing and entering
information

Excellent interpersonal skills, analytical and problem solving skills, effective communications skills, attention
to detail and high level of accuracy, very effective organizational, computer skills including email,
spreadsheets and word processing programs, and stress and time management skills

Be honest and trustworthy, be respectful, possess cultural awareness and sensitivity, be flexible and
demonstrate sound work ethics

Annex F: Core Data Providers Capacity Building Outline

Institution Description Challenges Recommendations Options

Option One:

To become an “Executive

Agency”™:
o  One of the
key e To keep on reporting to MoF,
institutions in e be able to manage its own
the present operations,
and future e pay its’ staff competitive salaries,
SDI as it is e conduct Research and
not only a key o Budget 1 DLS’ Development,
data provider o Nosteady Tprove: S e up-grade its’ operations as
DLS but a user as annual organizational demand for its services dictate, to
well budgets structure better provide SDI services (cote
o It alsp . Human data sets),
provides data Resources ¢ Implement operational
36.5. 5111ch as improvements through ICT and
igita HRD all managed by DLS
cadastre maps « »
e It can operate as “for profit” or
to other

“non for profit”
stakeholders p

for their use
as a base map

Option Two:

To become a “State Corporation”
with its own board and
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management team

RJGC

e According to
Article 1 of
the Law (18)
of the
Geographical
Centre of
Jordan for the
year 1986 the
RJGC’s
mandate is to
provide
national
surveying and
mapping
services (to
3rd order
control)

e RJGCisa
military
institution

e Financial:

Insufficient
budget which
impedes efforts to
enhance and
expand the
centet’s services as
well as limit its
ability to update
existing maps of
various scales

e Human
Resources:

Brain drain, staff
retention is
impeded by low
salary scales and
tight budgets

No software
programming
expertise

e  Operations:

1. RJGC pointed
out that there
are
differences in
defining
urban
concentration
s (city, town,
...) between
MoMA, MOI
and DLS

2. RJGC pointed
out that
governance
boundaries
are not clearly
defined on the
cadastre and
municipal
levels those
include
{Basins,

To transform
RJGC in order for
it to become mote
agile as a national

mapping agency

Option One:

it could be split into two parts: i) a
military part that stays within the
military, and ii) a civil part that
would focus on civil geo spatial
data matters

Option Two:
It could become a civilian national
mapping agency

Mandate

An option for a new mandate for
RJGC could be: medium and
small scale national mapping,
geodesy, international boundaries,
major administrative boundaries,
the geographical names board
chair, and an important member
of the proposed SDI board and
geo-service provider
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Municipal
borders,
Governorate

Borders}

Apart from its
GIS work in
Amman city, the
GAM GIS
department is
working in
support of GIS
establishment
within at least
three local
government GIS
start-ups in
Jordan — indeed
this was partly
achieved
through the
head of the
department
serving as a part
time GIS expert
to the MoMA
Minister. It has
also over the last
15 years been
working on
committees
trying to
promote SDI
principles. The
GIS department
has been
supporting
GAM in the
speed up of the
delivery of local
government
services

GAM

e Financial
challenges:

Budget constraints
impeding its staff
retention efforts
and service
expansion plans

e Human
resources’
challenges:

Staff retention is
difficult given the
inability to
provide better
remuneration
plans

e Legislative
challenges:

Sharing maps of
Jordan publicly
and free of charge
can be illegal per
the article (3) of
the Law (18) of
1986 under
information
security clauses
which is entrusted
to the RJGC only.

Improve GAM’s
GIS operations

e Enhance staff retention through
competitive remuneration
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About info Dev

infoDev is a global development financing program among international
development agencies, coordinated and served by an expert Secretariat
housed at the World Bank Group, one of its key donors and founders. It
acts as a neutral convener of dialogue—and as a coordinator of joint
action among bilateral and multilateral donors—supporting global sharing
of information on ICT for development (ICT4D), and helping fo reduce
duplication of efforts and investments. infoDev also forms partnerships with
public and private sector organizations who are innovators in the field of
ICT4D. infoDev is housed in the Financial and Private Sector Development
(FPD) Vice Presidency of the World Bank Group.

For additional information about this study or more general information on
infoDev, please visit www.infodev.org/publications.
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