Good afternoon. My name is Brad Houston, I am the records officer at the University f Wisconsin-Milwaukee, and I will be your facilitator for this afternoon’s session: Microfilm or Digitize: Which one is right for you?     The focus of  this presentation is on these two systems, but I will also be talking about reformatting in a more general sense.

Reformatting is defined by the Society of American Archivists’ Glossary of Archives and Records Terminology as a process by which  a copy is created with a format or structure different from the original, especially for preservation or access, or as the process of migrating information from one carrier to another. What this means is that every time you change the format on which information appears, you are engaging in reformatting.  The term obviously encompasses microfilming and digitization, but also covers things like photocopies, taking pictures of documents, and redeveloping film. What makes microfilming and digitization stand out is that these two reformatting methods are most commonly supported by systems.

By far, the most common reason to reformat records is to save space in your office. To be sure, both microfilming and digitization are excellent for this purpose. Microfilm reels, for example, can hold the equivalent of a standard-sized 4-drawer filing cabinet, or 10,000 pages, on just two standard 4-inch reels! Digitized images, as data-based entities, take up even less space than do micrographics. Of course, space-saving is not the only reason to reformat your records. 

You may also reformat in order to improve access to frequently-requested records. Even if the records you’re reformatting are for internal use only, having a good access system supporting the records drastically cuts down on the time you spend looking for those records, thus improving your overall productivity.

A third good reason to reformat is for preservation purposes. Paper, particularly wood-pulp paper of the kind used for most records created over the last 200 years, is incredibly fragile—in addition to being highly flammable and subject to water damage, it is subject to decomposition through acids in the paper itself. At UWM, for example, we have some documents from the 1960s, not even 50 years old, that are already falling apart and have to be treated with the utmost care. By reformatting vital and archival records, you can move them to a medium that is less prone to fall apart or be damaged by natural factors. Alternately, you may find that keeping paper copies works for you from a business process standpoint, but you may still want to reformat to create redundancy copies in case of such a disaster. 

Finally, a great advantage of reformatting is its reproducibility. Rather than having to make photocopies of individual documents, you can make copies of fiche or film all at once, or create copies of your digitized files on your computer, and distribute them to branch offices or other interested parties. This reproducibility factor is a huge help in fulfilling legal obligations, but there are of course some security risks as well, which we will explore in good time.

Over the course of this presentation, I hope to suggest some general issues you should consider before you decide to embark on a reformatting project, including the question of whether you should reformat at all. We will examine both microfilm and digitization systems, talk about some of the advantages and disadvantages of each, and give you some specifications regarding what you will need to put the systems in action. We will close out the presentation with a summation of these issues and by presenting some scenarios in which one, both, or neither solution may be a better fit. I say “better” rather than best” because I don’t believe that one system is inherently superior to the other. The system you choose will be highly dependent on your individual office’s needs and resources. I hope to leave lots of time at the end of the presentation for questions and for sharing your own experiences with reformatting, but if you have questions at any time during the slide show, please feel free to interrupt. Similarly, please let me know if I’m going too fast or if people need to see a slide again.

Our first topic of discussion is some general considerations to take into account when deciding on a reformatting system. As indicated here, in most cases these considerations will be about how your operational and administrative needs and resources fit a reformatting problem. There are, however, some additional legal and information security issues which may not have occurred to you. I will try to address these as best I can.

Before you even think about picking one system or another, you should ask yourself some basic questions about why you are considering a reformatting project in the first place. Is the reformatting project a result of concerns about physical space in your office? Are you looking for ways to protect vital records, such as birth records or tax rolls? Are you looking to improve the way you provide public access to records as a way of complying with open government statutes? Have you had issues in the past with legal discovery of records, and are hoping to use reformatting as a way of streamlining the process? Perhaps you are looking for a way to improve the security of your records, either from external theft or internal malfeasance. These are all great reasons to think about reformatting your records, so long as you keep in mind that not all reformatting systems are going to be as effective in addressing all of these concerns. When you are going through these potential rationales for reformatting, you should ask yourself which of the rationales are your top priorities, and plan accordingly.

To simplify the prioritizing process a bit, one question you can ask yourself is, “How are these records used?” Now, as a records manager with a background in archives, I tend to think of use concerns in two modes: preservation concerns and access concerns. In an ideal world, preservation and access would both be optimal for all records, but I think we all know that not to be the case, if for no other reason that people using a record tends to damage and shorten the lifespan of that same record. My advice, therefore, is to pick one of these modes and make it your priority when choosing a reformatting system. This doesn’t mean that you neglect preservation for access or vice-versa, but that you determine that one factor is more important with regards to what the records actually do.

Let’s take a look at some examples. I would put  Vital Records, such as birth records, death records, marriage certification records, etc., in the preservation concerns column, because these are the records your municipality needs to have in order to function, as well as to avoid hefty lawsuits by people wondering why their records aren’t available. By contrast, administrative records, such as budgets, purchasing reports, and things like case files, are probably going to be more of access concerns, because you require them to do your day-to-day business, but operations won’t come to a halt if they aren’t preserved, because ideally you can make backups from the vital records you are preserving. 

On a similar note, records subject to public records requests under open-government laws are likely to fall under access concerns; these records tend to have shorter retention periods, and at the same time you want to be able to get them to requestors quickly and easily. Conversely, archival records fall under preservation concerns, because by definition a record bound for the archives is one you want to be able to maintain for a long time. These records tend also to be less-frequently accessed or subpoenaed than operational, personnel, or budgetary records, so it is not as critical to have them immediately ready to be turned over. Do note, however, that “not as critical” does not mean “not at all critical”; you should have at least some provision to allow somewhat expedited access to these records.

Once you’ve thought about what your priorities are for reformatting modes, consider the start up costs of the project. Both types of reformatting will require a fair amount of time and labor on the part of you or your staff to get going, in addition to the equipment costs you will need to incur to enter your documents into whichever system you choose. Be aware that while more expensive equipment may decrease the amount of time and labor you need to put into the start of your reformatting project, this relationship is one of diminishing returns; there WILL be a point when throwing more money at equipment no longer affects the need for staff effort and training. If your reformatting targets are for public use, it may be necessary to put out public notices indicating that access procedures to the records will be changing; your individual legal departments will have more to say about that cost of the program. In any case, you will need to spend at least some time, money, and effort creating training materials for public use of reformatted records, as applicable.

Finally, consider the communications factors with any elected officials to whom you report. Many of these people will already be committed to one system or the other, but that system may not be the best for your office’s particular needs! You will need to develop a plan to communicate to these officials why a particular system is a better fit, and what advantage you may receive by making a switch. This may be relatively cost-free, but in terms of time it may be one of the more expensive parts of start-up.

Next, think about the ongoing costs to maintain whichever reformatting system you’ve chosen. Usually the maintenance costs will be less than the costs of actually implementing the system, but they can still be considerable. Think about how much you will need to spend on equipment maintenance over the long-term; in general, the more complicated a piece of equipment is, the more expensive it will be to fix when it breaks. You should also think about the time and labor required to maintain the system by members of your staff. This figure is not a “hard” number, so you may be tempted to underestimate—but remember that you will need to devote staff resources to maintenance throughout the life of the system. Consider also the cost of media stability offsets—that is, all of the factors that are involved in making sure the data remains intact and accessible. This can be as general as providing an appropriate preservation environment, or as specific as having a migration plan, but if you have any need for long-term preservation, you will need to take this factor into account.

As I noted earlier, you are also going to want to think about your information security needs before you begin a reformatting project. It may be the case that your records are a matter of public record or contain no secure information, such as credit card numbers or social security numbers, in which case you can largely skip this step. In most cases, however, you will have this information in your reformatted files, and will need to ask some follow up questions. Reformatting can, in fact, be a net increase in security, but it needs to be implemented properly, lest the opposite be true. As with the general systems considerations, think about how much it will cost your office to put effective security measures into place, including both initial outlays and ongoing staff training. Additionally, if you plan to offer access to the public, think about what measures you will need to take to make sure that your records’ security survives contact with this largely untrained element, from measures as simple as a supervised reading room to a SSL server for transmitting digitized records over the web.

Lastly, think about the legal implications of reformatting your records. For the most part, these implications will involve interpretations of the Federal Rules of Civil Procedure; for the purposes of your initial exploration, the main provision you need to think about is Section 34, which allows the legal discovery process to discover records in non-paper formats. As a result, you need to have at least some provision to make all records you reformat deliverable. Most states also have some sort of public records law, which allows the public to view records produced by public entities, such as the offices for which you all work. In Wisconsin, this law is Wis. Stat. 19.32, and I am more-or-less constantly making sure that departments have provisions to be able to comply with this law, since the penalties for non-compliance can be severe. Finally, be aware of how reformatting may affect your ability to comply with additional federal or state records disclosure laws, such as Sarbanes-Oxley or FOIA. While neither of these laws technically apply to municipalities—Sarbanes-Oxley is for public companies, while FOIA is for the Federal Government—any records that indicate contact with SOX or FOIA-subject entities may also be subpoenaed under these laws. Again, ask your legal team for more details.

The preceding are the factors through which I will view each of the reformatting systems, but there is one last factor you should take into account: whether reformatting is right for you in the first place. Consider first whether you need to hold on to records long enough to justify reformatting. If your records have retention periods of less than 10 years, it may be more cost effective to send them to off-site storage. Next, having done the cost estimates previously mentioned, think about whether your return on investment will be more than the time or cost to reformat. Obviously, at this stage you can’t do much more than estimate, but if your estimates are consistently falling short, it may be time to rethink the program. Finally, ask yourself if your office has the infrastructure to adequately support and maintain a system—do you have money to purchase the equipment? Can you hire additional staff as needed? Will there be support in future budgets for maintenance costs? To be perfectly honest, an improperly maintained system is worse than no system at all, since you will suffer severe access and preservation problems from either system that simply don’t exist in paper formats. If your answer to any of the above is “no”, you should think long and hard about postponing your reformatting program.

So, having dispensed with the preliminaries, it’s time to move on to the meat of the presentation, in which we will discuss the advantages and disadvantages of each system. We’ll start this discussion with Microfilm and Microfiche, which is often described as a “dead technology.” In fact, the technology is alive and well, and anyone who describes it as “dead” is showing his or her ignorance of the versatility of the medium.

The main benefit of microform reformatting systems is their suitability for long-term preservation of vital or archival records. Under the proper conditions, microfilm can last for up to 500 years! The main problem with microfilm is a potentially cumbersome access procedure, but even this can be remedied with some time investment. The initial outlay for microfilm reformatting involves a medium amount of investment on equipment, but relatively low training costs, mainly because most people know their way around a microform reader, or can learn quickly. Similarly, because of the simplicity of the equipment and expertise needed to read microfilm, the cost of continued maintenance is relatively low. As a physical medium, the security impact of microfilming is minimal, assuming your office already has security measures in place for its paper records. Finally, the legal issues surrounding microfilm are potentially high for the same reason that access is problematic; again, however, with proper preparation most of the problems in this vein can be mitigated.

If you’re thinking about using microfilm to reformat, you are going to want to start with an overview of what you need the system to do for your office. First, are you planning to microfilm primarily active or primarily inactive records? My general rule of thumb when talking to offices at UWM is that an active record is one you’ve referred to at least once in the last 6 months. Active records can, in fact, benefit from microfilming, but special provisions need to be made.

Next, are you planning to make use copies of the film in addition to the master storage copy? In general, this is a good idea, as any time you use microfilmed documents you damage them, and over time the damage makes the film unusable. However, this leads directly into the next question, that of long-term preservation. If you do not have a need for long-term preservation of your documents, it may be more cost-effective to only make one copy. There’s no one definition of “long term”, so use your discretion when making this call.

An additional consideration is if you are microfilming from paper source documents or data from a computer. In most cases, this won’t make that much of a difference for your microfilming choices, but there are some issues with tabular data printed from a computer that may alter your plans. 

Lastly, what is the quantity of documents you are hoping to microfilm? As we will see shortly, some microform formats are better suited for larger quantities of documents, so you should try to estimate the number of pages you are hoping to microform. There’s no “threshold” number per se, but if you THINK you have a large amount of documents, you probably do, so plan accordingly.

Your first choice when embarking on a microfilming project will probably be the kind of film you want to use. This choice, in turn, can be divided into two sub-choices, that of physical medium and that of microform format. With regards to medium, there are three types of microfilm emulsion in common use. All three of these should be used on polyester film bases only; the only other real option is an acetate base, but this base degrades too quickly to be useful for preservation.

The first emulsion type, Diazo Film, is so named because of the diazonium salts in the coating layer that combine with dye couplers to produce strong, dense colors. Because this emulsion is essentially a contact copy of the master film, Diazo emulsions are highly resistant to scratching and relatively inexpensive to produce, making them ideal for use copies. However, they are very prone to fading, which makes them less optimal for preservation.

Vesicular film, so named because of the bubbles formed between film layers, is used primarily in cases where you want to flip the polarity of a master film, or in other words when you want the text of documents to appear as white on black backgrounds. This film is somewhat of an energy saver, as it absorbs or reflects most of the light from a reader; it is, of course, not quite as good for the toner in your printer. The main disadvantage with vesicular film is its fragility—pressure or heat may shift or rupture the bubbles, affecting image clarity.

The third kind of emulsion, Silver Halide film, is essentially regular camera film. In most cases, you will want to make a copy on silver halide film with a positive exposure from the microform camera film for permanent preservation purposes. Silver halide film is the most stable of the three, with a shelf life of 500 years under the correct conditions, but it is also the most expensive and prone to scratching and other damage from repeated use, so you will probably want to make a use copy from the silver halide original. I should note here that “short lived” is relative; even vesicular film can last up to 100 years under appropriate conditions, albeit in a severely distorted fashion.

Once you’ve picked out your emulsion, you can start to think about what format of film you want to use. Most people associate microforms with the 16mm or 35mm four-inch microfilm rolls, which are very inexpensive and extremely compact. This format can, however, be cumbersome to access, since you have to move the entire roll to the frame you want to get to a particular record. As such, it may be better to use microfilm rolls for archival or vital records. 

Microfiche, by contrast, involves document pages printed into rows and columns on 105mm film, which is then cut into rectangles and stored linearly. Because it is easy to create separate fiches based on subject, author, or other key identifiers, microfiche is a great format for case files and semi-active records, since it can be organized and access in the same manner you would access paper files. Of course, the linear storage mechanism also means that microfiche will require more storage space than microfilm rolls, albeit still much less than the corresponding paper documents.

For your initial equipment outlay, you will need at minimum a microfilm camera and a microfilm reader. Microfilm cameras come in two basic “flavors”, of which a rotary camera is going to be more useful for the initial filming project because of its ability to process multiple documents sequentially. Once you’ve completed the initial project, you may also want to invest in a planetary camera, depicted here, which is capable of producing better images and accommodates a much wider variety of sizes and formats. Of course, as you can see here, most planetary cameras do not have automated feeds, so they are impractical for large quantities of documents.

For your reader, you should determine whether you are going to be using primarily microfilm rolls or microfiche, as for obvious reasons there are different setups required for each. There are a number of readers on the market that are capable of reading both fiche and film, so if you think you will use some of each you may be better off purchasing one of those—but keep in mind that these machines will probably be more expensive than one that does one or the other. Additionally, if you are likely to need to convert copies of records back into paper, you should look into purchasing a machine with a printer attached, though my usual caveats about pricing and durability apply.

So, you’ve picked out your film and your equipment, now you’re ready to reformat, right? Not just yet. First, you need to complete your document prep, which will probably take more time than the other steps put together. Document prep is essentially making documents ready for the automated feed, which involves removing them from folders, removing any and all fasteners, fixing folds and wrinkles, and anything else that might impede the filming process. William Saffady, author of several Records and Information Management articles and textbooks, estimates that an average employee can prepare about 1000 pages an hour in this manner without sacrificing attention to detail, assuming that all files are the same size and already in the appropriate order. Additionally, before you start filming, determine whether you need a film target, which is a pattern used by cameras to calibrate resolution. Some cameras will do this automatically without need of a target, but always check before filming, lest your documents return fuzzy.

The last thing to do before filming is to double-check your reduction parameters. Reduction is a measure of the number of times a page is reduced through microphotography, and is a delicate balancing act. Too much and the pages will be illegible; too little and you will not be making best use of the microform technology. In general, for most documents the standard reduction is 24x, with a 30x reduction for larger documents and a 48x reduction for computer-optimized microfilm output. Before taking these figures as gospel, however, make sure that your reader can zoom to the appropriate magnification! If your reader has a maximum zoom of 20x, a 30x reduction won’t do you much good.

Once the filming is complete, the next step is quality control, which should be done for each slide microfilmed. Your QC staff is looking for three main factors. Legibility does exactly what it says on the tin, and can be confirmed with a naked eye overview. Resolution, the ability of the reader to distinguish fine detail, can be determined by a specialized resolution chart that comes with most readers. Density, which is the contrast between information and non-information areas, can be determined by a densitometer, which again either comes with most readers or is measured automatically by the camera. ANSI has created standards for business-appropriate resolution and density, which you can order from their website should you choose to do QC yourself.

Once QC is completed, your system is technically up and running, but there are still a number of factors to consider. Luckily, maintenance of the system itself is not really one of them, given its relative simplicity. Other than showing people how to use the readers, the cost of training and providing access is low, because most people either know their way around a reader or can figure it out quickly. The readers themselves, depending on their complexity, may last decades; the simplest readers I’ve seen in libraries and archives, consisting of a light table, a projector, and a reel system, can conceivably last indefinitely. Your microform cameras, on the other hand, in general have more moving parts and will need to be replaced more frequently, but even taking this into account, the cost of maintaining the system is really quite low.

One way to minimize this cost even further is to maintain the proper preservation environment for your films. ANSI/PIMA IT9.2-1998 specifies a temperature of no more than 70 degrees Fahrenheit and no more than 50 % relative humidity in whatever area you are storing your films, which is easily attainable with a normal HVAC system. A specialized and relatively inexpensive piece of equipment called a hydrothermograph can help you determine that these figures are being met. In addition to these temperature and humidity conditions, it is advisable to keep films in a windowless room to prevent fading from exposure to sunlight. (Additionally, your readers will thank you for making the films easier to read!) If you are going to keep your films in boxes or folders, make sure that the enclosures are acid-free; the Hollinger Corporation, among others, sells a wide variety of acid-neutral and lignin-free enclosures. As for security measures, you essentially want to maintain the same measures as you would for paper documents: maintain a secure reading room, locked cabinets for film rolls, etc. as appropriate.

The main issue with Microfilm and Microfiche, as noted, is one of access. This is less problematic with fiche, as their linear storage method means that you can, in theory, index and organize fiche in the same way you organize paper files (although in all likelihood you will need to create a more DETAILED inventory). For Microfilm, on the other hand, the sequential nature of microform rolls means you will almost certainly need to create a specialized index. At a bare minimum, you should indicate reel numbers and frame numbers within each reel. This sounds like an arduous task, and it can be, but it is less so if you number reels and frames as you go through quality control. Next, consider primary and secondary access points; in other words, how are people likely to approach these records? 

For example, at UWM, we have microfilm rolls of naturalization records, ordered in the rolls by date, which is not very helpful for most researchers. Our index, however, cross-references dates and names, so a researcher looking for a specific name can look in the index for the reel and frame on which that name appears. This, again, is likely to be a very time-consuming process, but it is essential nonetheless if you don’t want your films to become black holes for information. Finally, you should indicate in your index when the filming took place, and who filmed the records, so that in theory you can refer questions about the records back to that person or group of people.

The difficulties with access tie in directly to potential difficulties with legal issues and records retention. As the Zubulake case and others show, it is not enough to be able to produce documents for discovery, but they must be produced in an expedited manner to avoid penalties. Additionally, you must contend with the Federal Uniform Photographic Copies Act, which primarily states that copies of records are admissible as evidence in court but secondarily indicates that if originals have been destroyed, the copies are considered to be the originals themselves, and thus are subject to discovery. As such, when you are reformatting documents with this method, consider your ability to produce documents in a timely manner. In particular, because of the scope and time required to microfilm large amounts of documents, if your records have a retention time of 10 years or less, it may be more cost-effective and less incursive of risk to use off-site storage rather than microfilm.

In short, Microfilm remains useful for its relative lack of expense, easy reproduction, and extreme longevity (>500 years!). However, the issue of accessibility, particularly with microfilm rolls, must be taken into account when deciding to film records for preservation or access.

So much for microfilm as a reformatting method. Let’s move on now to digitization, which is in one sense like microfilming in that it provides a space-friendly alternative to paper records, but in other ways almost totally unlike the microfilm medium. As my subtitle indicates, digitization has the potential to be a very powerful access and preservation tool, but it also brings with it a whole host of problems not found in either paper or microfilming.

Let’s look first at the thumbnail version of the advantages and disadvantages of digitization as a reformatting system. From a preservation standpoint, digitization is potentially problematic, due to the inherent instability of file formats and software and hardware obsolescence. Fortunately, this is a problem that can be worked around with some effort. From an access standpoint, digitization is a superb medium, assuming that the implementation is done properly; we will spend a lot of time discussing what you can do to maximize this aspect of the system. Initial outlay is somewhat harder to quantify than with microfilm; on the one hand you are almost certainly already using the actual computer needed to mediate the digitization process and later access the files, but you may need to spend a fair amount of money on the software needed to get the system off the ground. Additionally, staff training costs will almost certainly be high, as digitization is still a relatively new tool with a variety of different tools to learn.

Continued maintenance costs, similarly, will probably be much higher than with microform reformatting, due to the need to continually train new and ongoing staff on the various software tools, and due to the need to regularly replace equipment and migrate files. The security impact of digitization is potentially very high due to the reproducibility of digitized documents and the permeability of most systems; again, these problems can be overcome, but only with a calculated effort. Finally, the legal impact of digitizing files can also be quite high, but assuming you have done your homework with providing access to the system, this impact can be managed quite easily.

Before we discuss any of these factors in depth, I want to make perfectly clear that despite what vendors may tell you, digitization of your records is not a panacea. It is true that a digitization system is potentially a very powerful productivity tool and space saver, but digitizing your files will not in of itself increase your organization, decrease your risk, shine your shoes, or any of the other things that vendors promise. The efficacy of a digitization system is directly related to the amount of work you put in to making the system efficient, organized, and long-lived. At a bare minimum, you need three things if your digitization system is to be effective: a content management system to keep track of the digital images; a digital preservation plan to make sure that the images survive over the long term, and a disaster recovery plan to make sure that you have a backup plan in case the unthinkable happens. I single out a disaster recovery plan here because computers are notoriously fickle, and once you have decided to digitize you are committing yourself to the exclusive use of that system to access your records. There is no way to read records manually in a digitization system as there is with paper or microform records, so if you use this system you need to make sure that if your particular computer or storage array goes down, you have a contingency plan so that you haven’t lost the documents.

As with microfilm, the first thing you want to do once you’ve decided to embark on a digitization plan is to determine what you need the system to do. Again, active vs. inactive records is a concern here, but the difference here is that rather than using this decision to choose between fiche or film, you are using it to determine the retrieval speed you need for your digitized records. You will also want to think about whether those records will be for internal use only, or whether any of them will go to the public; if the latter, you will want to think about what your distribution mechanism will be. Think also about what your preservation needs will be; you will probably make different choices on file format and migration needs if you are only digitizing medium-term retention records. Finally, think about what your needs are for sharing files—are these images going to be for use by one person only, or will your entire office require access? If the latter, consider your options for making records accessible via your office’s LAN or intranet.

For your initial outlay, you will be thinking about three main factors: hardware, software, and “wetware”, or staff and labor needs. Let’s start with hardware, which in some ways is the easiest outlay consideration to quantify. You will, of course, need a scanner, preferably one with an automatic document feed to expedite processing of multiple documents. There are literally hundreds of scanners on the market, so I won’t make a specific recommendation, other than to say that more expensive is not always better! You don’t need a $1000 scanner with 3 billion color spectrum, for example, if you are only scanning text documents. 

If you are scanning unusually-sized or large documents, you may want to also invest in an overhead scanner, with the same caveats as with the planetary microfilm camera, i.e. that these tools are not as good at handling large amounts of documents. If resolution is not that important for your large documents, you may be able to use a digital camera to take overhead shots of documents.

Although not strictly necessary, an importing and image editing computer is strongly recommended, because scanning is a time and resource-intensive process. By moving the process to a separate computer, you allow everyone on the project to share some of the scanning load, while also letting people do the other functions of their jobs on their own personal computers. For the same reason, if you are planning to provide access to digitized records via a public “reading room”, you should consider investing in a public access computer with restricted privileges to protect your private data.

Finally, you will need to determine the actual media on which you will be storing your imaged documents. Under no circumstances should you store your images on your hard drive or that of the importing computer; the images have no redundancy in case of a system crash, and they are probably not accessible via your intranet in case other staff want access to the files. Of the workable solutions, the least expensive is probably using portable storage media, such as CD-Rs, DVD-Rs, or external hard drives. This option also provides the fastest retrieval time, as you merely load the appropriate disc into the access computer. However, you will need to have an index for the different discs or drives in this instance, which can reduce accessibility. Additionally, CDs and DVDs have relatively low lifespans—25 years or less—making this solution less than ideal for long-term storage.

A better solution for digital storage is a Disc or Server array, which is essentially a group of optical discs or servers networked together to provide a large amount of storage. Data is distributed across discs and usually backed up regularly, so the risk of data loss is lower than with removable media. If you are storing your records on an office LAN or groupshare, your IT department is probably already using this method. Retrieval time is low to medium, depending on the connectivity of your office’s intranet.

Probably the best solution from a redundancy and longevity viewpoint is use of a distributed storage space, or cloud computing, to store digitized records. If your municipality has a web-based digital repository, you are probably already using this method. Because the information is stored at servers across the web, there is minimal risk of data loss. However, because of this distribution, the retrieval time of records stored this way is also the slowest of the three, so it may not be ideal for frequently-accessed records.
For your software outlay, you need three main categories of application. The first, the scanning/import software, should be obvious and in most cases comes with your scanner. You want to make sure, however, that the scanning software has a manual properties setting, so that you can adjust the way in which your images are captured. Next, you will want some sort of image manipulation and editing software to assist with quality control of your scanned images. Photoshop is probably the most common application for this purpose, but you may find others that suit your purposes better. Note as well that if you are primarily scanning textual documents, you may want a software suite that includes an Optical Character Recognition tool, to facilitate document searching. Adobe Acrobat Professional is the first tool that comes to mind for this, but there are almost certainly others out there. Last, but not least, you will want a content management system to contain and organize your records. I cannot stress enough how important it is to have a CMS for any large-scale digitization project. You may look at the price tag for many CMSs and balk, but trust me: investing that money now will save you lots of headaches later.
Content Management Systems are, in fact, so important for the success of your digitization project, that we’re going to spend some extended time talking about what you need yours to do. At minimum, your CMS should prompt you for metadata each time you import an image into the system. Examples of key metadata include the subject of the imaged document, its author, its recipient, the date it was composed or sent, and any other keywords that will help you or your staff find your documents later. Some CMSs will actually automatically extract this information based on the positions of words in the document, so this functionality is another argument for doing your research on vendors AND investing in an OCR tool.

You should, in addition, consider investing in a CMS with a records management component. Now, I’m not just saying this because as a records manager I am making sure my colleagues have something to do! Records management modules can facilitate indexing of your files by grouping them according to functional series. Many such modules provide automated or semi-automated disposition, which is to say that they either automatically delete expired documents or notify you when a document has expired. A RM module provides increased security by protecting the authenticity of your documents and specially sequestering those documents which need extra secure space. Lastly, having a records management module and disposition schedules in place protects your office under FRCP section 37, which states that if documents are destroyed according to regular business processes with an approved retention schedule, courts cannot apply sanctions. This is known as the “Safe Harbor” rule, and it will save you a lot of grief if followed. It isn’t foolproof, however, and we’ll discuss why later.
Now, you may be asking, “how do I know if a vendor’s RM module is appropriate for my needs?” Well, enough people asked that same question that the Dept. of Defense commissioned standard 5015.2 for electronic records management systems. Essentially, this standard includes all of the things we’ve already talked about in relation to a good records module, such as metadata entry, classification by retention scheduling, records protection, and change auditing. The key addition from 5015.2 is the ability to designate official records managers—which may be you, or may be someone else in the office—who has the authority to sign off on records declaration and destruction, and to monitor changes as needed. The standard is freely available on the web, and it has been recognized by the records management community to the extent that if your vendor does not indicate that their records management module is 5015.2 compliant, you should ask them why not.

Alright, enough about the CMS and what you’ll need to get ready. Let’s get down to the actual scanning. Remember when I said you should make sure that your scanner software had a manual setting? Here’s why: you’re going to want to be able to adjust your scanning parameters to make sure you have the right balance of resolution and compact file size. In theory, scanners can do this automatically, but I find that the software is not yet intelligent enough to get it right every time. The main parameters you’re interested in are pixels per inch, or PPI, which defines the amount of detail captured; capture mode, which defines the colors used; bit depth, which defines the NUMBER of colors used; and file format and compression, which helps to define how much space the images take up on your storage media. Keep in mind that higher PPI and bit depth numbers will create sharper and more true-to-life pictures, but the file size will also be that much larger. Particularly if you plan on sending these files out, you probably don’t need your scanner’s maximum value for any of these parameters.

The parameter you’re going to be most interested in for most documents is probably PPI, which is a measure of how much information is captured by the scanning software. The trick here is to find a good balance of high enough PPI so that your image is sharp, but low enough so it’s not a gigantic file. The table on this slide lists common PPI values for both preservation and access copies of different document types. When in doubt, you should choose a higher PPI value, as it is possible to save to a lower value if needed, but not the other way around. You can also use PPI in conjunction with the canvas size of your image to adjust the resolution of your document. In general, a smaller-sized document will be sharper, but you also don’t want to make it so small to be illegible.

The other key scanning parameters are capture mode and bit depth, both of which define the range of colors that are able to be displayed in the image. In most cases, choosing your capture mode is much easier than choosing your preferred PPI—for example, for most textual documents you will almost always choose bitonal, or black and white, as your capture mode, with a bit depth of one. That said, if, for example, the color of the document is important, or there are annotations in a certain color of ink that you want to preserve, a higher bit depth will be more appropriate. In general, a bit depth of 24, which has a range of 16.7 million colors, will be more than adequate for your color documents, with the 48 bit depth listed here for only your most detailed photographs and graphics.
Once you’ve scanned the documents into your system, you are going to want to save them in an appropriate file format. You may be tempted to save your files in a high-compression format, such as JPEG or GIF, but both of those are “lossy” compression formats, meaning that every time you open the file, a little more information is lost. This will, obviously, lead to functional degradation of the images over time. You also want to stay away from proprietary image formats, such as Photoshop’s own *.psd, as these formats are only viable for as long as that version of the software is supported. (Who here remembers *.wps documents from Microsoft Works? Can you still open those files?) As noted on the chart below, both TIFF and JPEG2000 are excellent examples of lossless compression, non-proprietary formats, and you can use them for any sort of imaged document. (They are, of course, also quite large, so you may wish to make access copies in the regular JPEG format.) For text, because of the OCR capabilities of Adobe Acrobat, PDF is also an excellent format choice, although for long-term preservation of documents, you will want to use PDF/A, which includes data to support cross-platform readability and so is of a higher archival standard.
A brief note on file naming here: even if you have a fully-active CMS with robust searching, you should strive to have consistent file names, because there may be cases where metadata was entered incorrectly and you need to browse to find the files you want. When I give my electronic records talks at UWM, I suggest 3 components to an effective file name: the date of the file, the type of file or department of origination, and a unique identifier, such as a project name or a serial number. Naming your files this way will help you find files later, though I hasten to add that good file naming does not replace metadata, only supplements it.

As with microfilm, you will want to assign someone to perform quality control on your digitized documents once you’re finished scanning. You’re largely looking for the same sorts of defects with digitized records as you were for microfilmed records: legible images, correct orientation/resolution, correct density and color balance, and the like. You are also, however, looking for defects that are unique to digitized materials, such as correct image size, file format, and compression, as well as for what are termed “digital artifacts”, i.e. lines or waves on the image that don’t appear on the original. In a sense, however, you have an easier time of QC with digitized images, because rather than having to refilm part or all of a fiche or roll, you can merely edit the affected image in your image manipulation software.
In addition to the physical aspects of quality control, you will want to make sure that you do a check of the content aspects. If you have OCRed documents, this is done very easily—just drag a cursor across the text and see what’s missing and what’s superfluous. In most cases, the OCR tool will give you an opportunity to input changes and corrections if the read is far off from what is actually on the page. In addition, you will want to confirm at this juncture that your metadata is correct. The standard title, author, subject, recipient, etc. metadata for use and searching falls under something called Dublin Core, which is a metadata standard used by libraries and archives for catalog records, and which is equally useful in content management systems. Additionally, you may want to refer to the PREMIS standards for preservation metadata, which were developed in 2007 by OCLC to facilitate digital preservation. A third set of metadata you may want to include is administrative metadata, which relates to any rights management, statutory provisions, or other information that does not necessarily describe the document but helps govern its proper use. Finally, consider including structural metadata, which describes how the document in question is related to other documents by case files, records series, and other organizational structures. This type of metadata describes how various documents are tied together.
Whew! We’re finally done with the scanning and quality control. That’s the good news. The bad news is that we are now on to systems maintenance, the costs of which can comprise up to two thirds of a total digitization project budget. In addition to the cataloging, description, and indexing of your digitized files, which you need to do for the CMS to search them properly, you will need to provide ongoing staff training on the system and on any upgrades the system receives, particularly if your office has high staff turnover. Additionally, you will probably need to shoulder at least some of the costs of maintaining your physical data storage, through your IT department or otherwise. Finally, you need to assume the costs of migrating your data as needed, without which your digitized files can become unreadable in as short as 5 years. At this point, you may want to consider partnering with outside organizations or municipalities to share some of the costs of maintaining this system. At UWM, for example, our digital repository is part of a network of repositories across the University of Wisconsin system, which helps keep our maintenance costs down. Explore partnerships with municipalities of roughly the same size and organization of your own to allow for equal burdens and similarly-shaped systems, as needed.
Now, having told you all of this information to remember to even get a digitization system off the ground, you may be asking yourself, why would I put myself through that? Well, one answer to that question is that digitization systems are almost unparalleled at providing access. Assuming you’ve done your homework and entered all your key metadata into your content management system, you can potentially have literally every document in your system at your fingertips. When you are thinking about access, here are some key things to consider. First, how will you provide access? Most municipalities probably don’t have the space or the budget for a supervised reading room with a public access terminal, which is increasingly the model in academic archives. However, you may choose to provide certain kinds of documents on the web, in which case you will want to have a central document repository website, along with a server to store access copies of those documents and a secure connection as appropriate for sending out copies of sensitive documents. If you are providing public access to your records, what kinds of measures are you taking to make sure they are being used appropriately? You may embed code in documents transmitted over the web that prevents them from being printed without permission, or you may want to include either a visible or invisible watermark that makes it clear to whom the file belongs. Ask your IT guru about either of these options. The last two items on this page are two sides of the same coin: can you find a specific document when searching, and can you find all of a class of documents through browsing? For searchability in particular, you should look for search engines within your CMS that allow for inexact searching, using fuzzy logic or semantic webs to approximate what you’re looking for.

One of the main problems with using digitization as a primary reformatting system is the issues presented by the system. In terms of environmental concerns, you generally don’t have to worry about maintaining an appropriate preservation environment—in most cases your IT department will take care of that for you. What you do have to worry about is the stability of the data itself, as software, hardware, and even the file formats themselves march on ahead of your system. If you are not keeping up with preventing obsolescence of your files, you will lose the data contained within, in which case you would have been better off not reformatting at all.

Fortunately, there are a number of solutions to the digital preservation problem, the first of which I have already addressed in advising you to use lossless compression and non-proprietary formats. These file formats are specifically designed to maintain their integrity and readability for the foreseeable future, so you won’t have to worry that the format will no longer be supported 10 years down the road. If you are digitizing your documents there is really no reason not to have at least one copy saved in these formats. The other main thing you need to do to ensure digital preservation is have a data migration plan, under which you should be migrating all of your digitized files at least once every 5 years or once every three versions of software or hardware, whichever comes first. (Obviously, migrate more often if possible). Migration is actually only the most basic digital preservation tactic; it is easy for any of your staff to do, but it does put the impetus on you to make sure it gets done. A second approach is emulation, in which a piece of software is developed to read digitized files on older platforms. In theory, emulation takes some of the burden off your staff to remember to migrate files, but it also requires a fair bit of programming expertise to create an appropriate emulator. A third option is encapsulation, which puts the digitized files and the program needed to read them in an XML “wrapper”, thus eliminating the need to maintain old copies of programs or to reformat your already reformatted files. Again, though, this option requires some technical expertise, so work with your IT folks to see which option is right for you.
I promised we would discuss the information security implications of digitizing your records, and here we are, finally! As I alluded to earlier, the implications are not necessarily good ones, because digitized records are very easily reproduced and disseminated. In addition, there is a higher risk of employee malfeasance because it is easier to change these records through image manipulation. As previously noted, a records management component within your content management system can help with the internal security problems by requiring your staff to declare these documents as records. This does two things, assuming your system is DoD 5015.2 compliant: it prevents unauthorized persons from altering the documents, and it makes note of when authorized persons do alter the document, creating an audit trail which will again save you a lot of trouble should these documents be subpoenaed. To protect your office against external security problems, you should have password-protected access to your digitized records, regardless of their sensitivity, and under no circumstances should you allow these records to be downloaded to laptops or other portable storage media that can leave the office.
Finally, a few words on legal issues arising from digitization systems. As I have noted time and time again over the course of this presentation, Federal Rules of Civil Procedure state that if you have the records, you must be able to produce the records in a timely manner or face penalties. Digitized records are no exception to this rule, as section 34 of the FRCP and the 2004 Zubulake case indicate that e-records are just as discoverable as their paper counterparts. E-discovery is the number one reason why you as a municipal clerk have to have a good way to access your digitized records, because the hammer will be brought down if you cannot produce digitized records in an expedited manner. 

The other key aspect of the FRCP you should know about, however, is related to the disposition of records within a CMS. As previously mentioned, the Safe Harbor rule will protect your office if records have been destroyed according to approved records schedules in the normal course of business. The Broccoli case, however, adds an important exception to this rule: if you have reason to believe that litigation is imminent, you CAN be held responsible for spoliation of records, even if they were destroyed according to schedules. Legal offices will often have procedures for “litigation holds”; if you are unfamiliar with such procedures, consult with your municipality’s legal authorities before you schedule anything for automatic destruction. Additionally, FRCP specifies that a requestor may specify the form of production of discovered records, so if you have only digitized files, it is important that you have some provision of returning them to paper form if required.
In sum, digitization offers organizations excellent options for saving space and making reformatted records accessible to staff and to the public. However, great care must be taken to ensure that preservation, security, and legal issues are addressed before a digitization solution is implemented.
So, we’re approaching the end of the presentation, but before I get to the Q and A session I want to recap what we’ve discussed today, present some potential scenarios to get you to start thinking about how you would make these decisions, and share with you some resources for more information about digitization and microfilming.

As noted, Microfilm and Microfiche are excellent preservation media, with limited dependence on a particular machine to read the information contained within and a large degree of stability of both the medium and the data contained on it. The startup costs are relatively low, ranging into medium depending on how much you need your equipment to do. Staff training costs are similarly low, again because microfilm has been around for long enough that most people will pick it up quickly, and the cost of maintenance is almost laughably low because of the simplicity of the system. The main problem with microfilm, of course, is that particularly for reel formats, access can be slow and cumbersome, which in turn reduces your ability to respond quickly to discovery requests. To a certain extent, this fault can be mitigated through careful indexing and description practices.

Conversely, Digitization is the reformatting option of choice if you are primarily concerned with access to your documents, particularly if you utilize a content management system with robust metadata and searching. You will have an increased ability to respond to legal requirements with a suitable access tool, as well. Startup costs are medium to high, again depending on the features you need from your equipment and software tools. Systems maintenance and staff training will also be high, particularly in times where you have staff turnover or have to upgrades software or hardware. Finally, in almost a complete reversal from microfilm, digitization has some potentially major issues with long-term preservation and security, but as with microfilm’s issues with access, these problems are manageable with a little time and effort.

If you take nothing else away from this presentation, remember that there is no one solution for every office! Depending on your internal use needs, your external users, your need to preserve records, and the sensitivity of your documents to be reformatted, either—or neither!—of these solutions may be right for you. As proof, we’re going to do a little exercise as a group here. I’m going to present four scenarios of offices looking to reformat records, and we will discuss, based on what you’ve taken away from this presentation, which reformatting system will be right for this scenario. I will give “my choice” after the discussion, but it will just be my opinion—there is no right or wrong answer!
